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CHAPTER 1

OVERVIEW

1.1 INTRODUCTION

This document is the application programmer’s manual for GEMPAK.
It is intended to help programmers write stand-alone programs
which call GEMPAK subroutines as well as application programs
which run as part of GEMPAK. The GEMPAK User’'s Manual provides
information on running GEMPAK; the GEMPAK Installation Guide
provides information on bringing up GEMPAK at a site. GEMPLT
graphics subroutines are documented in the GEMPLT Programmer’s
Guide.

All of the GEMPAK subroutines have been written in standard
FORTRAN/77 (plus DO WHILE and END DO constructs) with modularity,
documentation, and extensibility as important design
considerations. The code was developed on a VAX 11/780 running
the VMS operating system and has been ported to several Unix
machines.

GEMPAK is designed to work with the TAE (Transportable

Applications Executive) user interface. For sites that do not
have the TAE installed, or users who want a simpler interface,
a non-TAE (NT) interface is available. The IP library is the
programmer interface to both the TAE and the non-TAE versions.

1.2 ACCESS TO GEMPAK

The programmer must have the logical names GEMUSR and GEMLIB
assigned to the roots of the GEMPAK user files and the GEMPAK
software files respectively. GEMUSR and GEMLIB may point to
the same directory. Once the assignments are made, execute the
command :
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@GEMLIB:PASSIGN

The following (partial) list of logical names will be assigned:

GEMOLB - GEMPAK object libraries
GEMTABL - GEMPAK tables

GEMERR - GEMPAK error files
GEMEXE - GEMPAK programs

Also, the TAE logical names required by GEMPAK will be assigned.

1.3 SUBROUTINE LIBRARIES

GEMPAK programs are built in a modular fashion using an extensive
set of subroutines grouped by function into GEMPAK libraries. Each
library subroutine name begins with two letters indicating the
library function followed by an underscore ('_"). For example,
SF_OPNF is a subroutine from the SF (surface) library which opens

a surface file. Since the names of some GEMPAK subroutines may not
be known to the programmer, programmer-defined subroutine names
should not follow the xx__... pattern to avoid unintentional
duplication of subroutine names.

Documentation for all of the program-callable GEMPAK library

subroutines is included in the rest of this manual along with brief
descriptions of the libraries’ functions.

1.4 OBJECT CODE

The object code for the GEMPAK subroutines is contained in
object libraries in a directory whose logical name is GEMOLB:
The GEMPAK library is:

GEMOLB:GEMLIB
The GEMPLT object code is located in:

GPOLB:APPL
The TAE object libraries are:

TAESOLB:TAELIB
TAESOLB:COTS

The GEMPLT and TAE libraries must be included only if GEMPLT or TAE

1-2
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calls are made within the program being linked.

If more than one of these libraries is used, they must be included
in the link command in the order given above. For example, the
program GDCNTR which uses the general GEMPAK library, the GEMPLT
library, and the TAE can be linked using the command :

LINK/EXE=GDCNTR GDCNTR/LIB, -
GEMOLB:GEMLIB/LIB, -
GEMOLB:APPL/LIB, -
GEMOLB:GEMLIB/LIB, -
TAESOLB:TAELIB/LIB, -
TAE$OLB:COTS/LIB

1.5 TAE

The TAE is used by GEMPAK to provide the interface between the
user and the application programs. In order to receive variables
from the TAE, the programmer should use the GEMPAK IP library. No
TAE subroutines should be called directly; TAE subroutines cannot
be mixed with the IP modules. Using the IP library allows the
program to enter a ’dynamic tutor,’ in which the user can enter
new values for the program variables without exiting the program.
Any TAE error encountered will be printed immediately by the IP
subroutines.

GEMPAK programs use TAE global parameters to save default values
of the input variables. These defaults are retained between
programs and from one session to the next. Whenever the value of
a global parameter is changed, the new value becomes the default
(provided the program in which it was changed ran successfully).
As an example, if the user sends output to a file in SFLIST, then
enters SNLIST, the initial value of OUTPUT will be F. Global
parameters are designated by a § as the first character.

All GEMPAK parameters have a comparable TAE global value. As

a result, all parameter changes made by the user in executing
one program will carry over to following programs. The global
parameter default values are updated with a call to the IP_USTR
subroutine.

In order for a program to receive variables from the TAE, a text
file called a PDF must be written. A complete description of the
PDF files is included in the TAE Programmer’'s Guide. The
following description applies to writing PDFs for GEMPAK programs.

There are four parts needed for each PDF:
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variable description
help for the program
level 1 help for the variables
level 2 help for the variables

BSOS S s

arranged as follows:

PROCESS HELP=*

[ variable description ]
END-PROC
.TITLE

[ program title ]
.HELP

[ program help ]
.LEVEL1

[ level 1 help ]
.LEVEL?2

[ level 2 help ]
.END

The variable description must use REFGBL statements to name the
global variables that are referenced in the program. $TUTOR,
SMAPFIL and $RESPOND must appear in all GEMPAK programs. Then local
variables are named, all of which correspond to global parameters.
The command procedure PDFBLD will build the PDF file from a .PRM
file which lists all the program parameters. The program help files
(.HLP) and parameter help files are stored in GEMHLP.

1.6 METEOROLOGICAL PARAMETERS

Several facilities are available to the GEMPAK programmer for
computing a variety of parameters. All meteorological parameters
are given names in GEMPAK. All the observed quantities which may
be found in surface or sounding data sets are given 4-character
names. A list of the abbreviations and a description of the
parameters are given as an appendix to the GEMPAK User’s Guide.

The PR library is a collection of functions which can be used to
compute meteorological parameters from other parameters. The PR
library contains general purpose routines which can be used
without reference to the other GEMPAK libraries.

The PC library is available to compute parameters automatically
from the parameters given in surface and sounding data sets. In
addition, the PC library will convert upper-air data to different
vertical coordinate systems, and will interpolate and extrapolate
data.
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The DG library allows computation of diagnostic functions from
gridded data. The functions are expressed as nested strings of
operators and operands, allowing flexibility in calculating new
quantities. In addition, in-line flags for time, level, and
vertical coordinate permit the user additional freedom in defining
functions. The grid diagnostics are documented in an appendix to
the User’s Guide.

1.7 ERROR PROCESSING

Error messages in GEMPAK programs should be printed using the
subroutine ER_WMSG. The text of error messages is saved in text
files called xx.ERR, where xx is the subroutine library or

program name. These files must reside in the directory pointed

to by GEMERR. The error file format is described in the ER library
documentation.

Most library subroutines will not print error messages themselves
except for the TAE errors, which are printed by the IP library, and
FORTRAN file errors, which are printed from subroutines which open,
read, or write to files.

1.8 1/0

All of the I/0 done by GEMPAK is FORTRAN [/0. Programmers should
use the data-set libraries to access data files rather than
read them directly.

Programmers who find it necessary to do I/0 not provided by GEMPAK
subroutines can use FL_PERR to print error messages. This
subroutine must be called when the error is encountered. The value
for IOSTAT must be passed to it. The error will be interpreted and
printed using ER_WMSG.

GEMPAK tables may be accessed using the TB library subroutines.
These should be used so that the format of the table files can be
changed in the future without adversely affecting existing software.
The GEMPAK tables are stored in GEMTABL. If new tables are needed,
the appropriate TB subroutine should be written.
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1.9 GRAPHICS

All the graphics and transformation functions are provided by GEMPLT.
The GG library is provided to standardize and simplify some calls to
the GEMPLT subroutines. Attributes may be set using IN subroutines.

Most graphics plotting calls will be made directly to the GEMPLT
subroutines.
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Diagnostic Grid (DG) Library Summary

The DIAGNOSTIC GRID package provides subroutines to perform
diagnostic computations on gridded fields. DG_GRID computes scalar
quantities; DG_VECR and DG_VECT compute vector quantities in

grid relative and north relative coordinates, respectively.

The diagnostics package must be initialized each time new grid files
are to be accessed. Usually, DG_OFIL will be called to open the grid
files and perform the initialization. If only one file is to be
opened, DG __INIT may be called instead.

DG_GRID, DG_VECR and DG_VECT require the date/time, vertical level,
vertical coordinate and grid diagnostic function that were input by
the user. Although input and intermediate grids may be either scalars
or vectors, the output for DG_GRID must be a scalar, and for DG_VECR
or DG_VECT must be a vector.

ERROR MESSAGES:

[DG -1] Grid size is too large.

[DG -2] Grid size is invalid.

(DG -3] GFUNC is blank.

[DG -4] Output grid is not a scalar.

[DG -5] Output grid is not a vector.

(DG -6] An operator has an incorrect number of operands.
[DG -7] Input grid ... cannot be found.

[DG -8] Input grid ... is the wrong size.

[DG -9] Operator ... has a calling sequence error.
[DG -10] Internal grid list is full; simplify function.
[DG -11] Operand ... must be a vector.

[DG -12] Operand ... must be a scalar.

[DG -13] Operand ... must be read from grid file.
(DG -14] DG_INIT has not been called.

[DG -15] Center of polar grid is not valid.

[DG -16] Map projection ... is invalid.

[DG -17] LEVEL ... must be a layer.

[DG -18] TIME ... must be a time range.

[DG -19] Operator ... is not recognized.

[DG -20] Stack is full; simplify function.

[DG -21] Stack is empty; check operands, nesting.
[DG -22] TIME ... is invalid.

[DG -23] LEVEL ... is invalid.

[DG -24] IVCORD ... is invalid.

[DG -26] Layer of layers is invalid.

[DG -27] Layer of time range is invalid.

[DG -28] No orientation vector for TANG or NORM.

2-2



[DG -29]
[DG -30]
[DG -31]
[DG -32]

DIAGNOSTIC GRID (DG) LIBRARY

No grid file name specified.

Error opening grid file.

Navigation is not the same as

Invalid file number.

in first grid file.
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DG Library Calls

igxmin, igxmax, igymin, igymax, / iret )

gfunc, / igdfln, iret )

gdattm, glevel, gvcord, gfunc, / pfunc, grid, igx,
igy, time, level, ivcord, parm, iret )

igdfln, rnav, lasttm, / iret )

orient, / iret )

gdfile, gdoutf, / igdfln, ioutfl, iret )

gdattm, glevel, gvcord, gvect, / pfunc, ugrid, vgrid,
igx, igy, time, level, ivcord, parmu, parmv, iret )
gdattm, glevel, gvcord, gvect, / pfunc, ugrid, vgrid,
igx, igy, time, level, ivcord, parmu, parmv, iret )
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2.1 DG_AREA - SET AREA FOR DIAGNOSTICS

This subroutine defines the grid subarea needed for diagnostics in
an application program. If this subroutine is called, diagnostics
will be computed only over this subarea so that the computations
will execute faster.

DG_AREA ( IGXMIN, IGXMAX, IGYMIN, IGYMAX, IRET )

Input parameters:

IGXMIN INTEGER Minimum x grid coordinate
IGXMAX INTEGER Maximum x grid coordinate
IGYMIN INTEGER Minimum y grid coordinate
IGYMAX INTEGER Maximum y grid coordinate

Output parameters:
IRET INTEGER Return code
0 = normal return
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2.2 DG_FLNO - RETRIEVE FILE NUMBER FROM GFUNC

This subroutine returns the grid file number corresponding to the
first grid file referenced in GFUNC. This number can be used to
call GD_ subroutines to find the levels in a grid file.

DG_FLNO ( GFUNC, IGDFLN, IRET )

Input parameters:

GFUNC CHAR* Input for GFUNC
Output parameters:
IGDFLN INTEGER Grid file number
IRET INTEGER Return code
0 = normal return
-32 = invalid file number
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2.3 DG_GRID - COMPUTE SCALAR GRID

This subroutine computes a
inputs for GDATTM, GLEVEL,
input by the user.

DG_GRID ( GDATTM, GLEVEL,
1GX, IGY, TIME,

Input parameters:

GDATTM CHAR*
GLEVEL CHAR*
GVCORD CHAR*
GFUNC CHAR*
OQutput parameters:
PFUNC CHAR*
GRID (IGX,IGY) REAL
1GX INTEGER
IGY INTEGER
TIME (2) CHAR*
LEVEL (2) INTEGER
IVCORD INTEGER
PARM CHAR*
IRET INTEGER

grid diagnostic scalar quantity. The
GVCORD and GFUNC should be the values

GVCORD, GFUNC, PFUNC, GRID,
LEVEL, IVCORD, PARM, IRET )

Input date/time

Input level

Input vertical coordinate
Diagnostic function

Diagnostic error string
Output scalar grid
Number of points in x dir
Number of points in y dir
OQutput date/time
Output level
Qutput vertical coordinate
Output parameter name
Return code

3 = user typed EXIT

0 = normal return

-3 = GFUNC is blank
-4 = output grid not a scalar
-6 = wrong number of operands
-7 = grid cannot be found
-8 = grid is the wrong size
-9 = incorrect operands
-10 = internal grid list is full
-11 = operand must be a vector
-12 = operand must be a scalar
-13 = operand must be from grid
-14 = DG_INIT not initialized
-15 = polar center invalid
-16 = map proj is invalid
-17 = LEVEL must be a layer
-18 = TIME must be a range
-19 = invalid operator
-20 = stack is full
-21 = stack is empty
-22 = TIME is invalid
-23 = LEVEL is invalid
-24 = JVCORD is invalid
-26 = layer of layers invalid
-27 = time range layer invalid
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2.4 DG_INIT - INITIALIZE DIAGNOSTIC PACKAGE

This subroutine initializes the grid diagnostics package for a
grid file. Note that this subroutine is called by GR_FILE. It
should be called only in programs which will use DG_GRID, DG_VECT
or DG_VECR, but will not open the grid file using GR_FILE. When
DG_INIT is called, GR_OPEN and GR_SNAV must be called first to
open the file and define the grid navigation, respectively.

In general, DG_OFIL should now be used to open files. This
subroutine is included for use in older programs.

DG_INIT ( IGDFLN, RNAV, LASTTM, IRET )

Input parameters:

IGDFLN INTEGER Grid file number
RNAV  (256) REAL Grid navigation block
LASTTM CHAR* Last time in grid file
Output parameters:
IRET INTEGER Return code
0 = normal return
-1 = grid size is too large

-2

grid size is invalid
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2.5 DG_OANG - SET ORIENTATION ANGLE

This subroutine sets the orientation angle for the grid diagnostics
package. This angle is usually used to determine normal and
tangential components of vectors with respect to a cross section.
The tangential components are along the orientation angle.

DG_OANG ( ORIENT, IRET )

Input parameters:

ORIENT REAL Orientation angle in radians
Output parameters:
IRET INTEGER Return code
0 = normal return
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2.6 DG_OFIL - OPEN MULTIPLE GRID FILES

This subroutine opens grid files and initializes the grid
diagnostics package. It should be called whenever more than
one grid file might be input. The input grid file names must
be separated with a +. Only one output file name is allowed.
The sum of distinct input and output files cannot exceed four.

DG_OFIL ( GDFILE, GDOUTF, IGDFLN, IOUTFL, IRET )

Input parameters:

GDFILE CHAR* Grid file names

GDOUTF CHAR* Output grid file name
Output parameters:

IGDFLN INTEGER Grid file number for file 1

IOUTFL INTEGER Output grid file number

IRET INTEGER Return code

0 = normal return

-29 = file open failure

-30 = error opening file

-31 = navigation not the same
-33 = too many files to open
-34 = more than one output file
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2.7 DG_VECR - COMPUTE GRID RELATIVE VECTOR

This subroutine computes a grid diagnostic vector quantity. The

u and v components returned in UGRID and VGRID are in grid relative
coordinates. GDATTM, GLEVEL, GVCORD and GVECT should have the
values entered by the user.

DG_VECR ( GDATTM, GLEVEL, GVCORD, GVECT, PFUNC, UGRID,
VGRID, IGX, IGY, TIME, LEVEL, IVCORD, PARMU, PARMV,

IRET )
Input parameters:
GDATTM CHAR* Input date/time
GLEVEL CHAR* Input level
GVCORD CHAR* Input vertical coordinate
GVECT CHAR* Diagnostic function
Output parameters:
PFUNC CHAR* Diagnostic error string
UGRID (IGX,IGY) REAL Output u component grid
VGRID (IGX,IGY) REAL Output v component grid
1GX INTEGER Number of points in x dir
IGY INTEGER Number of points in y dir
TIME (2) CHAR* OQutput date/time
LEVEL (2) INTEGER Output level
IVCORD INTEGER Output vertical coordinate
PARMU CHAR* Parameter name for u component
PARMV CHAR* Parameter name for v component
IRET INTEGER Return code
3 = user typed EXIT
0 = normal return
-3 = parsing table is empty
-5 output grid not a vector

-6 wrong number of operands
-7 = grid cannot be found

-8 = grid is the wrong size

-9 = incorrect operands

-10 = internal grid list is full
-11 = operand must be a vector
-12 = operand must be a scalar
-13 = operand must be from file
-14 = DG_INIT not initialized
-15 = polar grid cent. not valid
-16 = map proj is invalid
-17 = LEVEL must be a layer
-18 = TIME must be a range
-19 = invalid operator

-20 = stack is full

-21 = stack is empty

-22 = TIME is invalid
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-23 = LEVEL is invalid

-24 = IVCORD is invalid

-26 = layer of layers is invalid
-27 = time range layer invalid
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2.8 DG_VECT - COMPUTE VECTOR GRID

This subroutine computes a grid diagnostic vector quantity. The

u and v components returned in UGRID and VGRID are in north
relative coordinates. GDATTM, GLEVEL, GVCORD and GVECT should have
the values entered by the user.

DG_VECT ( GDATTM, GLEVEL, GVCORD, GVECT, PFUNC, UGRID,
VGRID, 1GX, IGY, TIME, LEVEL, IVCORD, PARMU, PARMV,

IRET )
Input parameters:
GDATTM CHAR* Input date/time
GLEVEL CHAR* Input level
GVCORD CHAR* Input vertical coordinate
GVECT CHAR* Diagnostic function
Output parameters:
PFUNC CHAR* Diagnostic error string
UGRID (IGX,IGY) REAL Qutput u component grid
VGRID (IGX,IGY) REAL Output v component grid
I1GX INTEGER Number of points in x dir
IGY INTEGER Number of points in y dir
TIME (2) CHAR* OQutput date/time
LEVEL (2) INTEGER OQutput level
IVCORD INTEGER Output vertical coordinate
PARMU CHAR* Parameter name for u component
PARMV CHAR* Parameter name for v component
IRET INTEGER Return code

3 = user typed EXIT

0 = normal return

-3 = GFUNC is blank

-5 output grid not a vector
-6 wrong number of operands
-7 = grid cannot be found
-8 = grid is the wrong size
-9 = incorrect operands

-10 = internal grid list is full
-11 = operand must be a vector
-12 = operand must be a scalar
-13 = operand not in grid file
-14 = DG_INIT not initialized
-15 = polar grid center invalid
-16 = map proj is invalid

-17 = LEVEL must be a layer
-18 = TIME must be a range
-19 = invalid operator

-20 = stack is full

-21 = stack is empty

-22 = TIME is invalid
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-23 = LEVEL is invalid

-24 = IVCORD is invalid
-26 = layer of layers invalid
-27 = time range layer invalid
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Data Management (DM) Library Summary

The data management library is the support library for reading and
writing all GEMPAK files. In general, libraries specific to the
various data types (SF, SN, GD) should be used by the applications
programmer. This documentation is provided to assist in writing
these data-type-specific subroutines.

Each DM file has rows, columns and parts. Rows and columns are
identified by sequential numbers. Each row and column has a
header containing information about the entire row or column. The
keywords defining this information are specified when the data set
is created and may be obtained using DM _KEYS. Header information
is always stored as an array of integer values. For station data,
the rows typically contain the date/time, while the columns
typically contain information about individual stations. Note
that not all station data is stored in this way. For example,
ship data is stored in a single row with time and station
information combined in a single header.

Parts in a DM file are identified by name. For conventional upper-
air data, the six reports (TTAA, TTBB, PPBB, TTCC, TTDD, PPDD) are
stored as six parts.

Data in a DM file are identified by a row number, column number and
part name. If data are to be packed, the packing information must
be provided when the file is created. The data will be packed and
unpacked within the DM library, so the programmer can access the
data as real values using subroutines DM_RDTR and DM _WDTR.

Information about the entire file may be stored in file headers.
This information is stored using DM WFHx and returned using DM_RFHx.

Subroutines to search for row and column headers meeting certain
criteria are also available. DM PSRC is used to define a primary
search. The conditions for this search must always be met. In
addition, conditional searches may be defined using DM_CSRC. These
conditional searches may be additive or subtractive, meaning that
rows/columns meeting the criteria will be added or subtracted from
the list of valid rows/columns. When using these subroutines,

DM _NEXT will return the numbers of the next row and column meeting
the search criteria. The applications programmer should use the
data-specific libraries and the location (LC) library to search DM
data sets. DM _SRCH provides a simple search whose return code can
be used to determine if the search criteria are ever met.

The subroutines DM_LSTN, DM_LTIM and DM_GTIM are provided to
simplify access to DM files by data-specific libraries.
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ERROR MESSAGES:

[DM
[DM
[ DM
[ DM
[ DM
[DM
[DM
[DM
[DM
[DM
[ DM
[DM
[DM
[DM
(DM
[DM
[ DM
[DM
[ DM
[DM
[ DM
[DM
[DM
[DM
[DM
[DM
(DM
[DM
(DM
[DM
(DM

-1]

-2]

-3]

-4]

-5]

-61]

_7]

-8]

-9]
-10)
-11]
-12]
-13]
-14]
-15]
-16]
-17]
-18]
-19]
-20]
-21]
-22]
-23]
-24]
-25]
-26]
-27]
-28]
-29]
-30]
-31]

File ... could not be created.
File ... could not be opened.
Too many files open.

File is not open.

Invalid dimension sizes.

Write error.

Read error.

Undefined file header.

Invalid row or column location.
Invalid part name.

Undefined row or column header.
No more row/column headers.

No write access.

Invalid key name.

Data not available.

Invalid data packing terms.
Search criteria not met.

File header length too large.
Error packing/unpacking data.
File is not a GEMPAK DM file.
Incorrect data type.

Too many searches defined.

File was created on a different machine.
Invalid number of words to pack/unpack.
Invalid station keywords.

Invalid delete conditions.

Invalid time keywords.

Too many times.

Invalid file header name.

Close and reopen failed.

Error packing or unpacking grid.
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DM Library Calls

iflno, / iret )

iflno, wrtflg, shrflg, / iret )

iflno, / iret )

filnam, iftype, ifsrce, nfhdrs, fhdnam, ifhlen, ifhtyp,
nrow, nrkeys, keyrow, ncol, nckeys, keycol, nprt, prtnam,
lenhdr, ityprt, nparms, maxprm, prmnam, iscale, ioffst,
nbits, / iflno, iret )

iflno, addsrc, nkeys, keynam, iloval, ihival, / iret )
iflno, nkeys, keynam, iloval, ihival, / iret )

iflno, ipos, / iret )

iflno, / iret )

iflno, irow, icol, part, / iret )

iflno, / iret )

iflno, ipos, / iret )

iflno, keynam, / type, loc, iret )

iflno, / iret )

iflno, maxtim, / ntime, timlst, iret )

iflno, 7/ nrkeys, keyrow, nckeys, keycol, iret )

iflno, / sttype, ilstid, ilstnm, ilslat, ilslon, ilselv,
ilstat, ilcoun, iret J}

iflno, / dttype, ildate, iltime, iret )

iflno, / irow, icol, iret )

filnam, wrtflg, shrflg, / iflno, iftype, ifsrce, nrow,
ncol, nprt, nfhdrs, iret )

iflno, prtnam, / lenhdr, ityprt, nparms, prmnam, iscale,
ioffst, nbits, iret )

iflno, / nprt, prtnam, iret )

iflno, nkeys, keynam, iloval, ihival, / iret )
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DM_QDAT
DM_RCLH
DM_RDTC
DM_RDTI
DM_RDTR
DM_RFHC
DM_RFHI
DM_RFHR
DM_RRWH
DM_SRCH
DM_WCLH
DM_WDTC
DM_WDTI
DM_WDTR
DM_WFHC
DM_WFHI
DM_WFHR

DM_WRWH

iflno,
iflno,
iflno,
iflno,
iflno,
iflno,
iflno,
iflno,
iflno,
iflno,
iflno,
iflno,
iflno,
iflino,
iflno,
iflno,
iflno,

iflno,

DATA MANAGEMENT (DM) LIBRARY

irow, icol, part, / datflg, iret )

ipos, / iheadr, iret )

irow, icol, part, / idthdr, c¢data, nchar,
irow, icol, part, / idthdr, idata, nword,
irow, icol, part, / idthdr, rdata, nword,
fhdnam, mxchar, / cheadr, nchar, iret )
fhdnam, mxword, / iheadr, nword, iret )
fhdnam, mxword, / rheadr, nword, iret )
ipos, / iheadr, iret )

type, nkey, keyloc, keyval, / irwcl, iret
ipos, iheadr, / jpos, iret )

irow, icol, part, idthdr, cdata, nchar, /
irow, icol, part, idthdr, idata, nword, /
irow, icol, part, idthdr, rdata, nword, /
fhdnam, cheadr, nchar, / iret )

fhdnam, iheadr, nword, / iret )

fhdnam, rheadr, nword, / iret )

ipos, iheadr, / jpos, iret )

iret )
iret )
iret )
)

iret )
iret )
iret )
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3.1 DM_BEGS - RESET SEARCH

This subroutine restarts a search at the beginning of a DM file.

DM_BEGS ( IFLNO, IRET )

Input parameters:
IFLNO INTEGER File number

Output parameters:
IRET INTEGER Return code
0 = normal return

-4 = file not open
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3.2 DM_CHNG - CHANGE FILE ACCESS

This subroutine changes the access permissions for a DM file.
If necessary, the file is closed and reopened with the requested
access,

DM_CHNG ( IFLNO, WRTFLG, SHRFLG, IRET )

Input parameters:

IFLNO INTEGER File number
WRTFLG LOGICAL Write flag
SHRFLG LOGICAL Shared access flag
Output parameters:
IRET INTEGER Return code
0 = normal return
-30 = close & open failed
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3.3 DM_CLOS - CLOSE A DM FILE

This subroutine closes a DM file and deallocates the file number.

DM_CLOS ( IFLNO, IRET )

Input parameters:
1FLNO INTEGER File number

OQutput parameters:
IRET INTEGER Return code
0 = normal return

-4 = file is not open
-6 = write error
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3.4 DM_CRET - CREATE A DM FILE

This subroutine creates a new DM file. The arrays PRMNAM, ISCALE,

IOFFST, and NBITS must be two-dimensional arrays in the calling
program whose first dimension is MAXPRM. After the file is
created, it is left open with write access.
DM_CRET ( FILNAM, IFTYPE, IFSRCE, NFHDRS, FHDNAM, IFHLEN, IFHTYP,
NROW, NRKEYS, KEYROW, NCOL, NCKEYS, KEYCOL, NPRT,
PRTNAM, LENHDR, ITYPRT, NPARMS, MAXPRM, PRMNAM, ISCALE,
IOFFST, NBITS, IFLNO, IRET )
Input parameters:
FILNAM CHAR* File name
IFTYPE INTEGER File type
IFSRCE INTEGER File source
NFHDRS INTEGER Number of file headers
FHDNAM (NFHDRS) CHAR*4 File header names
IFHLEN (NFHDRS) INTEGER File header lengths
IFHTYP (NFHDRS) INTEGER File header data types
NROW INTEGER Number of rows
NRKEYS INTEGER Number of row keys
KEYROW (NRKEYS) CHAR*4 Row key names
NCOL INTEGER Number of columns
NCKEYS INTEGER Number of column keys
KEYCOL (NCKEYS) CHAR*4 Column Key names
NPRT INTEGER Number of parts
PRTNAM (NPRT) CHAR* 4 Part names
LENHDR (NPRT) INTEGER Part header lengths
ITYPRT (NPRT) INTEGER Part data types
NPARMS (NPRT) INTEGER Number of parameters / part
MAXPRM INTEGER Maximum number of parameters
PRMNAM CHAR* Parameter names
(MAXPRM, NPRT)
ISCALE INTEGER Scaling for packed real
(MAXPRM, NPRT)
IOFFST INTEGER Offset for packed real
(MAXPRM, NPRT)
NBITS INTEGER Number of bits for packed real
(MAXPRM, NPRT)
Output parameters:
IFLNO INTEGER File number
IRET INTEGER Return code

O = normal return
-1 = file cannot be created
-3 = too many files open
-5 = invalid dimension sizes
-6 = write error
-16 = invalid packing terms
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3.5 DM_CSRC - SET CONDITIONAL SEARCH

This subroutine defines criteria for a conditional search. The
conditional search will be made if the primary search succeeds.

DM_CSRC ( IFLNO, ADDSRC, NKEYS, KEYNAM, ILOVAL, IHIVAL, IRET )

Input parameters:

IFLNO INTEGER File number

ADDSRC LOGICAL Additive search flag

NKEYS INTEGER Number of keys used in search
KEYNAM (NKEYS) CHAR*4 Key names

ILOVAL (NKEYS) INTEGER Low values

IHIVAL (NKEYS) INTEGER High values

Qutput parameters:
IRET INTEGER Return code
0 = normal return

-4 = file not open
-14 = invalid key name
-22 = too many searches
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3.6 DM _DALL - DELETE BY ROW OR COLUMN

This subroutine deletes data for all locations which match the
given search criteria. Data for all parts are deleted along
with the appropriate headers. This subroutine packs the data
into large free blocks and is preferred to deleting single
parts using DM_DDAT.

DM_DALL ( IFLNO, NKEYS, KEYNAM, ILOVAL, IHIVAL, IRET )

Input parameters:

IFLNO INTEGER File number
NKEYS INTEGER Number of keys in search
KEYNAM (NKEYS) CHAR*4 Key names
ILOVAIL, (NKEYS) INTEGER Minimum values
IHIVAL (NKEYS) INTEGER Maximum values
Output parameters:
IRET INTEGER Return code
O = normal return
-4 = file not open
-6 = write error
-13 = no write access
-17 = search criteria not met
-26 = invalid delete conditions
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3.7 DM_DCLH - DELETE A COLUMN HEADER

This subroutine deletes a column header from a DM file.

DM_DCLH ( IFLNO, IPOS, IRET )

Input parameters:
IFLNO INTEGER File number
IPOS INTEGER Location

Qutput parameters:
IRET INTEGER Return code
0 = normal return
-4 = file is not open

-6 = write error
-9 = invalid column
-13 = no write access
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3.8 DM_DCSR - DELETE CONDITIONAL SEARCH

This subroutine deletes the conditional searches for a DM file.

DM_DCSR ( IFLNO, IRET )

Input parameters:

IFLNO INTEGER File number
Output parameters:
IRET INTEGER Return code
O = normal return
-4 = file not open
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3.9 DM _DDAT - DELETE DATA

This subroutine deletes data for a single row, column and part
from a DM file. If an entire column or row is to be deleted, the
subroutine DM _DALL should be used.

DM_DDAT ( IFLNO, IROW, ICOL, PART, IRET )

Input parameters:

IFLNO INTEGER File number
IROW INTEGER Row number
ICOL INTEGER Column number
PART CHAR*4 Part name

Output parameters:
IRET INTEGER Return code
0 = normal return
-4 = file not open
-6 write error
-7 = read error
-9 = invalid row/column
-10 = invalid part name
-13 = no write access



DATA MANAGEMENT (DM) LIBRARY

3.10 DM_DPSR - DELETE PRIMARY SEARCH

This subroutine deletes the primary search for a DM file.

DM_DPSR ( IFLNO, IRET )

Input parameters:

IFLNO INTEGER File number
Output parameters:
IRET INTEGER Return code
O = normal return
-4 = file not open
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3.11 DM_DRWH - DELETE A ROW HEADER

This subroutine deletes a row header from a DM file.

DM_DRWH ( IFLNO, I1POS, IRET )

Input parameters:
IFLNO INTEGER
IPOS INTEGER

Output parameters:
IRET INTEGER

3-17

File number
Location

Return code
0 = normal return
-4 = file is not open
-6 = write error
-9 invalid location
-13 = no write access

I
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3.12 DM_FKEY - DETERMINE KEY LOCATION

This subroutine finds the type and location of a row or column
key. If the key is not found, the location is set to O.

DM_FKEY ( IFLNO, KEYNAM, TYPE, LOC, IRET )

Input parameters:

IFLNO INTEGER File number
KEYNAM CHAR*4 Key name

Output parameters:
TYPE CHAR* Type : ROW or COL
LOC INTEGER Key location
IRET INTEGER Return code

0 = normal return
-4 = file is not open
-14 = invalid key name
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3.13 DM_FWRT - FLUSH WRITE BUFFERS

This subroutine flushes the write buffers for a DM file.

DM_FWRT ( IFLNO, IRET )

Input parameters:
IFLNO INTEGER File number

Output parameters:
IRET INTEGER Return code
0 = normal return

-4 = file not open
-6 = write error
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3.14 DM _GTIM - RETURN LIST OF TIMES

This subroutine returns a list of the GEMPAK date/times found in
the file. The times are sorted from earliest to latest.

DM_GTIM ( IFLNO, MAXTIM, NTIME, TIMLST, IRET )

Input parameters:

IFLNO INTEGER

MAXT IM INTEGER
Output parameters:

NTIME INTEGER

TIMLST (NTIME) CHAR*15

IRET INTEGER

File number
Max number of times to return

Number of times returned
List of times
Return code

O = normal return

-4 = file not open
-27 = invalid time keywords
-28 = too many times
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3.15 DM KEYS - RETURN ROW AND COLUMN KEYS

This subroutine returns the row and column keys in a DM file.

DM_KEYS ( IFLNO, NRKEYS, KEYROW, NCKEYS, KEYCOL, IRET )

Input parameters:

IFLNO INTEGER File number

Output parameters:
NRKEYS INTEGER Number of row keys
KEYROW (NRKEYS) CHAR*4 Row keys
NCKEYS INTEGER Number of column keys
KEYCOL (NCKEYS) CHAR*4 Column keys
IRET INTEGER Return code

0 = normal return
-4 = file is not open



3.16 DM_LSTN -

This subroutine finds
SLON must be row or column keys.
STAT and COUN are also checked.
they must be the same type as the SLAT and SLON keys.
the location
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LOCATE STATION IDENTIFIER

SLAT and
keywords STID, STNM, SELV,
present,
a key is not found,
DM_LSTN ( IFLNO, STTYPE,
ILSELV, ILSTAT,
Input parameters:
IFLNO INTEGER
Output parameters:
STTYPE CHAR*
ILSTID INTEGER
ILSTNM INTEGER
ILSLAT INTEGER
ILSLON INTEGER
ILSELV INTEGER
ILSTAT INTEGER
ILCOUN INTEGER
IRET INTEGER

ILSTID,
ILCOUN,

ILSTNM,
IRET )

is set to O.

the location of the station keywords.
The locations of the

ILSLAT,

File number

Location
Location
Location
Location
Location
Location
Location
Location
Return ¢

O = normal
-4 = file not open

type:

of
of
of
of
of
of
of
ode

STID
STNM
SLAT
SLON
SELV
STAT
COUN

return

Both

If

ROW or COL

If

-25 = invalid station keywords
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3.17 DM_LTIM - LOCATE DATE/TIME

This subroutine finds

the location of the DATE and TIME keywords
in a DM file.

Both keys must be row keys or column Keys.
DM_LTIM ( IFLNO, DTTYPE, ILDATE, ILTIME, IRET )

Input parameters:

IFLNO INTEGER File number
OQutput parameters:

DTTYPE CHAR* Location type: ROW or COL
ILDATE INTEGER Location of DATE
ILTIME INTEGER Location of TIME
IRET INTEGER Return code

0 = normal return

-4 = file not open

27 =

invalid time keywords
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3.18 DM _NEXT - FIND NEXT ROW AND COLUMN

This subroutine returns the location of the next row and column
meeting the search criteria.

DM_NEXT ( IFLNO, IROW, ICOL, IRET )

Input parameters:

IFLNO INTEGER File number
Output parameters:

IROW INTEGER Row number

ICOL INTEGER Column number

IRET INTEGER Return code

0 = normal return
-4 = file not open
-17 = search criteria not met
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3.19 DM_OPEN - OPEN A DM FILE

This subroutine opens a data management (DM) file.

DM_OPEN ( FILNAM, WRTFLG, SHRFLG, IFLNO, IFTYPE, IFSRCE, NROW,

NCOL, NPRT, NFHDRS, IRET )
Input parameters:

FILNAM CHAR* File name

WRTFLG LOGICAL Write access flag

SHRFLG LOGICAL Shared file flag

Output parameters:

IFLNO INTEGER File number

IFTYPE INTEGER File type

IFSRCE INTEGER File source

NROW INTEGER Number of rows

NCOL INTEGER Number of columns

NPRT INTEGER Number of parts

NFHDRS INTEGER Number of file headers

IRET INTEGER Return code

O = normal return

-2 = file cannot be opened
-3 = too many files open
-6 = write error
-7 = read error
-23 = wrong machine type
-32 = invalid machine for write
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3.20 DM _PART - RETURN PART INFORMATION

This subroutine returns information for a specific part.

DM_PART ( IFLNO, PRTNAM, LENHDR, ITYPRT, NPARMS, PRMNAM, ISCALE,
IOFFST, NBITS, IRET )

Input parameters:

IFLNO INTEGER File number
PRTNAM CHAR* 4 Part name
Output parameters:
LENHDR INTEGER Length of data header
ITYPRT INTEGER Data type
NPARMS INTEGER Number of parameters
PRMNAM (NPARMS) CHAR*4 Parameter names
ISCALE (NPARMS) INTEGER Scaling term
IOFFST (NPARMS) INTEGER Offset
NBITS (NPARMS) INTEGER Number of bits
IRET INTEGER Return code

0 = normal return
-4 = file not open
-10 = invalid part name
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3.21 DM_PNAM - RETURN PART NAMES

This subroutine returns the names of all the parts in a DM file.
DM_PNAM ( IFLNO, NPRT, PRTNAM, IRET )

Input parameters:

IFLNO INTEGER File number
Output parameters:
NPRT INTEGER Number of parts
PRTNAM (NPRT) CHAR* 4 Part names
IRET INTEGER Return code
0 = normal return

-4 file not open



3.22 DM_PSRC
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SET PRIMARY SEARCH

This subroutine defines criteria for the primary search. If
the result of this primary search is false for any location, no
conditional search will be made.

DM_PSRC ( IFLNO, NKEYS, KEYNAM,

Input parameters:
IFLNO
NKEYS
KEYNAM (NKEYS)
ILOVAL (NKEYS)
IHIVAL (NKEYS)

Output parameters:

IRET

INTEGER
INTEGER
CHAR* 4

INTEGER
INTEGER

INTEGER

ILOVAL,

IHIVAL, IRET )

File number

Number of keys used in search
Key names

Low values

High values

Return code
0 = normal return
-4 = file not open

-14 =

invalid key name
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3.23 DM_QDAT - CHECK FOR DATA

This subroutine sets a flag indicating whether data for a given
row, c¢olumn and part is stored in a DM file.

DM_QDAT ( IFLNO, IROW, ICOL, PART, DATFLG, IRET )

Input parameters:

IFLNO INTEGER File number
IROW INTEGER Row number
ICOL INTEGER Column number
PART CHAR*4 Part name
Output parameters:
DATFLG LOGICAL Data present flag
IRET INTEGER Return code
0 = normal return
-4 = file not open
-6 = write error
-7 = read error
-9 = invalid location
-10 = invalid part name
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3.24 DM_RCLH - READ A COLUMN HEADER

This subroutine reads a column header from a DM file.
DM _RCLH ( IFLNO, IPOS, IHEADR, IRET )

Input parameters:

IFLNO INTEGER File number
IPOS INTEGER Location
Output parameters:

IHEADR (*) INTEGER Header array

IRET INTEGER Return code
0 = normal return
-4 = file is not open
-9 = invalid column

-11 = undefined header
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3.25 DM_RDTC - READ CHARACTER DATA

This subroutine reads character data from a DM file.
DM_RDTC ( IFLNO, IROW, ICOL, PART, IDTHDR, CDATA, NCHAR, IRET )

Input parameters:

IFLNO INTEGER File number
IROW INTEGER Row number
1COL INTEGER Column number
PART CHAR*4 Part name
Output parameters:
IDTHDR (*) INTEGER Data header
CDATA CHAR*NCHAR Data
NCHAR INTEGER Length of string
IRET INTEGER Return code
0 = normal return
-4 = file not open
-6 = write error
-7 = read error
-9 = jnvalid location
-10 = invalid part name
-15 = data not available
-21 = incorrect data type
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3.26 DM _RDTI - READ INTEGER DATA

This subroutine reads integer data from a DM file.
DM_RDTI ( IFLNO, IROW, ICOL, PART, IDTHDR, IDATA, NWORD, IRET )

Input parameters:

IFLNO INTEGER File number

IROW INTEGER Row number

ICOL INTEGER Column number

PART CHAR*4 Part name

Output parameters:

IDTHDR (*) INTEGER Data header

IDATA (NWORD) INTEGER Data

NWORD INTEGER Length of data array

IRET INTEGER Return code
O = normal return
-4 = file not open
-6 = write error
-7 = read error

-9 = invalid location
-10 = invalid part name
-15 = data not available
-21 = incorrect data type



3.27 DM_RDTR -
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READ REAL DATA

This subroutine reads real data from a DM file.

DM_RDTR ( IFLNO,

Input parameters:
IFLNO
IROW
I1COL
PART

Output parameters:
IDTHDR (*)
RDATA (NWORD)
NWORD
IRET

IROW, ICOL, PART,

INTEGER
INTEGER
INTEGER
CHAR*4

INTEGER
REAL

INTEGER
INTEGER

IDTHDR, RDATA, NWORD,

File number
Row number
Column number
Part name

Data header

Data

Length of data array
Return code

0 =
-4 =
-6
-7
-9

-10
-15
-21

normal return

file not open

write error

read error

invalid location
invalid part name
data not available
incorrect data type

IRET )
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3.28 DM_RFHC - READ CHARACTER FILE HEADER

This subroutine reads a character file header from a DM file. The
length of the file header must be less than MXCHAR.
DM_RFHC ( IFLNO, FHDNAM, MXCHAR, CHEADR, NCHAR, IRET )

Input parameters:

IFLNO INTEGER File number

FHDNAM CHAR* 4 File header name

MXCHAR INTEGER Maximum characters to return
Output parameters:

CHEADR CHAR *NCHAR File header

NCHAR INTEGER Header length

IRET INTEGER Return code

O = normal return

-4 = file not open

-6 = write error

-7 = read error

-8 = undefined file header
-18 = file header too long
-21 = incorrect data type
-29 = invalid file hdr name



3.29 DM_RFHI
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READ INTEGER FILE HEADER

This subroutine reads an integer file header from a DM file.
length of the file header must be less than MXWORD.

DM_RFHI ( IFLNO,
Input parameters:
IFLNO
FHDNAM
MXWORD

Output parameters:

IHEADR (NWORD)
NWORD
IRET

FHDNAM, MXWORD,

INTEGER
CHAR*4
INTEGER

INTEGER
INTEGER
INTEGER

IHEADR, NWORD,

IRET )

File number
File header name

Maximum words

to return

File header
Header length
Return code

0
-4
-6
-7
-8

-18
-21
-29

normal return
file not open

= write error

read error

undefined file header
file header too long
incorrect data type
invalid file hdr name

The
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3.30 DM_RFHR - READ REAL FILE HEADER

This subroutine reads a real file header from a DM file. The
length of the file header must be less than MXWORD.
DM_RFHR ( IFLNO, FHDNAM, MXWORD, RHEADR, NWORD, IRET )

Input parameters:

IFLNO INTEGER File number
FHDNAM CHAR* 4 File header name
MXWORD INTEGER Maximum words to return
Output parameters:
RHEADR (NWORD) REAL File header
NWORD INTEGER Header length
IRET INTEGER Return code
0 = normal return
-4 = file not open

-6 write error

-7 = read error

-8 = file header undefined
-18 = file header too long
-21 = incorrect data type
-29 = invalid file hdr name
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3.31 DM_RRWH - READ A ROW HEADER

This subroutine reads a row header from a DM file.
DM_RRWH ( IFLNO, IPOS, IHEADR, IRET )

Input parameters:

IFLNO INTEGER File number

I1POS INTEGER Location
Output parameters:

IHEADR (*) INTEGER Header array

IRET INTEGER Return code

0 = normal return

-4 = file is not open
-9 = invalid row
-11 = undefined header



3.32 DM_SRCH
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FIND PARTICULAR ROW OR COLUMN

This subroutine searches a DM file for rows or columns which

match the given input values.

DM_SRCH ( IFLNO,

Input parameters:
IFLNO
TYPE
NKEY
KEYLOC (NKEY)
KEYVAL (NKEY)

Output parameters:

IRWCL
IRET

TYPE, NKEY, KEYLOC, KEYVAL, IRWCL, IRET )

INTEGER
CHAR*

INTEGER
INTEGER
INTEGER

INTEGER
INTEGER

File number

Dimension type : ROW or COL
Number of keys to search
Key locations

Key values

Search location
Return code
O = normal return
-4 file is not open
-17 search criteria not met
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3.33 DM WCLH - WRITE A COLUMN HEADER

This subroutine writes a column header to a DM file. If the value
for IPOS is 0, the next available location will be used. The
variables contained in the row headers can be determined using

DM_KEYS.
DM WCLH ( IFLNO, IPOS, IHEADR, JPOS, IRET )

Input parameters:

IFLNO INTEGER File number
I1POS INTEGER Location
IHEADR (*) INTEGER Header array
Output parameters:
JPOS INTEGER Actual header location
IRET INTEGER Return code

O = normal return

-4 = file is not open

-6 = write error

-9 = invalid location
-12 = no more column headers
-13 = no write access



3.34 DM WDTC
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- WRITE CHARACTER DATA

This subroutine writes character data to a DM file.

DM_WDTC ( IFLNO,

Input parameters:

IFLNO

IROW

ICOL

PART

IDTHDR (*)
CDATA

NCHAR

IROW, ICOL, PART,

INTEGER
INTEGER
INTEGER
CHAR*4
INTEGER
CHAR *NCHAR
INTEGER

Output parameters:

IRET

INTEGER

IDTHDR, CDATA, NCHAR, IRET )

File number
Row number
Column number
Part name
Data header

Data

Length of string

Return code

0
-4
-6
-9

-10

-13

-21

normal return

file not open

write error

invalid row or column
invalid part name

no write access
incorrect data type
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3.35 DMWDTI - WRITE INTEGER DATA

This subroutine writes integer data to a DM file.
DM WDTI ( IFLNO, IROW, ICOL, PART, IDTHDR, IDATA, NWORD, IRET )

Input parameters:

IFLNO INTEGER File number

IROW INTEGER Row number

ICOL INTEGER Column number

PART CHAR*4 Part name

IDTHDR (*) INTEGER Data header

IDATA (NWORD) INTEGER Data

NWORD INTEGER Length of data array

Output parameters:
IRET INTEGER Return code
O = normal return
-4 = file not open
-6 = write error

-9 = invalid row or column
-10 = invalid part name
-13 = no write access
-21 = incorrect data type
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3.36 DM_WDTR - WRITE REAL DATA

This subroutine writes real data to a DM file.

DM WDTR ( IFLNO, IROW, ICOL, PART, IDTHDR, RDATA, NWORD, IRET )

Input parameters:

IFLNO INTEGER File number

IROW INTEGER Row number

ICOL INTEGER Column number

PART CHAR* 4 Part name

IDTHDR (*) INTEGER Data header

RDATA (NWORD) REAL Data

NWORD INTEGER Length of data array

Output parameters:
IRET INTEGER Return code
O = normal return
-4 = file not open
-6 = write error

-9 = invalid row or column
-10 = invalid part name

-13 = no write access

-21 = incorrect data type
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3.37 DM_WFHC - WRITE CHARACTER FILE HEADER

This subroutine writes a character file header to a DM file.

The length of the file header must be less than the length given
when the file was created. When the file header is read, the
length input in this subroutine will be returned.

DM_WFHC ( IFLNO, FHDNAM, CHEADR, NCHAR, IRET )

Input parameters:

IFLNO INTEGER File number
FHDNAM CHAR* 4 File header name
CHEADR CHAR *NCHAR File header
NCHAR INTEGER Header length
Qutput parameters:
IRET INTEGER Return code
0 = normal return

-4 = file not open

-6 = write error

-7 = read error

-13 = no write access
-18 = file header too long
-21 = incorrect data type
-29 = invalid file hdr name
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3.38 DM _WFHI - WRITE INTEGER FILE HEADER

This subroutine writes an integer file header to a DM file. The
length of the file header must be less than the length given when
the file was created. When the file header is read, the length
input in this subroutine will be returned.

DM WFHI  ( IFLNO, FHDNAM, IHEADR, NWORD, IRET )

Input parameters:

IFLNO INTEGER File number
FHDNAM CHAR* 4 File header name
ITHEADR (NWORD) INTEGER File header
NWORD INTEGER Header length
Output parameters:
IRET INTEGER Return code
O = normal return
-4 = file not open
-6 = write error
-7 = read error
-13 = no write access
-18 = file header too long
-21 = incorrect data type
-29 = invalid file hdr name
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3.39 DM _WFHR - WRITE REAL FILE HEADER

This subroutine writes a real-valued file header to a DM file. The
length of the file header must be less than the length given when
the file was created. When the file header is read, the length
input in this subroutine will be returned.

DM_WFHR ( IFLNO, FHDNAM, RHEADR, NWORD, IRET )

Input parameters:

IFLNO INTEGER File number

FHDNAM CHAR* 4 File header name

RHEADR (NWORD) REAL File header

NWORD INTEGER Header length

Output parameters:

IRET INTEGER Return code
0 = normal return
-4 = file not open
-6 = write error
-7 = read error

-13 = no write access

-18 = file header too long
-21 = incorrect data type
-29 = invalid file hdr name
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3.40 DM_WRWH - WRITE A ROW HEADER

This subroutine writes a row header to a DM file. If the value
for IPOS is O, the next available location will be used. The
variables contained in the row headers can be determined using

DM_KEYS.
DM_WRWH ( IFLNO, IPOS, IHEADR, JPOS, IRET )

Input parameters:

IFLNO INTEGER File number
I1POS INTEGER Location
IHEADR (*) INTEGER Header array
Output parameters:
JPOS INTEGER Actual header location
IRET INTEGER Return code
O = normal return
-4 = file is not open
-6 = write error
-9 = invalid row
-12 = no more row headers
-13 = no write access
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Data Packing (DP) Library Summary

The data packing library provides subroutines for packing real data
values into a bit string and for unpacking these data. The bit
string is stored and retrieved as an integer data array. In general,
packing and unpacking is done in the DM library subroutines and is
the responsibility of the programmer.

Station data is packed using DP_PACK and unpacked using DP_UNPK.
The DP_PACK subroutine packs a real data value by applying a scale
factor and an offset which transforms the expected range of data
values into a small integer range. The following equation is used:

IPACK = NINT ( DATA / SCALE ) - IOFFST

The scale factor, SCALE, is 10 ** LOGSCL where LOGSCL is specified
in DP_SETP.

LOGSCL, IOFFST, and NBITS must be defined by a call to DP_SETP before
any packing or unpacking is done. The scale factor is specified in
terms of its base-10 logarithm. These terms may be determined from
the range and resolution desired using the subroutine DP_TERM.

Once DP_SETP has been called to define the packing parameters, either
DP_PACK or DP_UNPK may be called repeatedly for data records to be
packed or unpacked. The DP library allows multiple definitions.

Each definition is identified by a packing number.

There are several packing schemes available for gridded data. These
are called the GEMPAK GRIB, DIF and NMC formats.

The GEMPAK GRIB format is similar to the WMO GRIB format except that
missing data points may be stored and retrieved and the scaling factor

need not be a power of 2. The equations used are:

IDATA = NINT ( ( GRID - QMIN ) / SCALE )

GRID = OMIN + IDATA * SCALE
DP_PGRB may be used to pack the data. In this case, SCALE will be a
power of 2 and missing data may be stored and retrieved. DP_PDEC will
pack data in a minimum number of bits to retain the requested decimal
precision. SCALE will not necessarily be a power of 2. Data stored

by either subroutine or as received in GRIB format may be unpacked
using DP_UGRB.

The GEMPAK DIF format computes the difference between points along

a row of data. At the first point in a row, the difference from the
first point in the previous row is used. These differences are used

4-2
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in the equations:

IDIF = NINT ( ( GDIF - DIFMIN ) / SCALE )
GDIF = DIFMIN + IDIF * SCALE

These grids may be packed using DP_PDIF and unpacked using DP_UDIF.

NMC 16-bit grids are saved directly from NMC. They may be unpacked
using DP_UNMC which uses the equation:

GRID = AVG + IDATA * SCALE

ERROR MESSAGES:

[DP -1] Packing terms are not defined.

[DP -2] Too many packing sets are defined.
[DP -3] 1Invalid number of data values.

[DP -4] 1Invalid number of bits specified.

[DP -5] Datamax less than datamin.

[DP -6] 1Invalid resolution.

[DP -7] Open error on parameter packing file.
[DP -8] Read error on parameter packing file.
[DP -9] Packed and unpacked data are mixed.
[DP -10] NBITS is invalid for grid packing.
[DP -11] The grid data has no range.

[DP -12] SCALE is invalid for grid packing.
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DP Library Calls
ipkno, / iret )

prmfil, / nparm, parms, logscl, ioffst, nbits, pkflg,
iret )

ipkno, data, / ibitst, iret )

grid, igx, igy, ires, / idata, lendat, gmin, scale,
nbits, iret )

grid, igx, igy, nbits, / idata, lendat, pl, difmin,
scale, iret )

grid, igx, igy, nbits, / idata, lendat, gmin, scale,
iret

ndata, logscl, iofset, nbits, / ipkno, nwords, iret )
datmin, datmax, res, / logscl, iofset, nbits, iret )

idata, kxky, nbits, pl, difmin, scale, misflg, kx,
/ grid, iret )

idata, kxky, nbits, qmin, scale, misflg, / grid, iret )
idata, kxky, nbits, ref, scale, misflg, / grid, iret )

ipkno, ibitst, / data, iret )
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4.1 DP_ENDP - RELEASE PACKING NUMBER

This subroutine releases a packing number for the DP library.
DP_ENDP ( IPKNO, IRET )

Input parameters:

IPKNO INTEGER Packing number
Output parameters:
IRET INTEGER Return code
O = normal return
-1 = invalid packing number
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4.2 DP_FILE - READ PACKING FILE
This subroutine reads a parameter-packing file. The parameters in
the file and the data-packing terms are returned. If none of the

data is to be packed, PKFLG is set to false. If some of the data
is to be packed and some is not, an error is returned.

Parameter-packing file format:

Each parameter in the file must be described on a single line
containing the following items separated by blanks or tabs:

parameter name CHAR*4

minimum data value REAL

maximum data value REAL

resolution REAL
The resolution should be an integral power of 10. If not, the
next smaller resolution will be used (e.g., res = .5 will
become .1). If the resolution is O or if the minimum, maximum

and resolution are not present, the data will not be packed.

DP_FILE ( PRMFIL, NPARM, PARMS, LOGSCL, IOFFST, NBITS, PKFLG,

IRET )
Input parameters:
PRMFIL CHAR* Parameter packing file name
Output parameters:
NPARM INTEGER Number of parameters
PARMS (NPARM) CHAR* Parameter names
LOGSCL (NPARM) INTEGER Log10 of scale factor
IOFFST (NPARM) INTEGER Offset
NBITS (NPARM) INTEGER Number of bits
PKFLG LOGICAL Packing flag
IRET INTEGER Return code

O = normal return

-3 = invalid number of parms

-7 = packing file not opened

-8 = file read error

-9 = packed and unpacked data
mixed
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4.3 DP_PACK - PACK DATA

This subroutine packs an array of real values into a continuous
bit string which is returned in the IBITST integer array. The
subroutine DP_SETP must be called first to define the data
packing terms.

DP_PACK ( IPKNO, DATA, IBITST, IRET )

Input parameters:

IPKNO INTEGER Packing number
DATA (*) REAL Data values to be packed
Output parameters:
IBITST INTEGER Packed data
IRET INTEGER Return code
0 = normal return
-1 = packing terms undefined
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4.4 DP_PDEC - PACK GRID IN DEC FORMAT

This subroutine uses the precision specified to pack a grid into
the GEMPAK GRIB format. The precision specifies the power of

10 to be used in scaling the data before converting to an integer.
The minimum number of bits required to maintain the precision is
computed. The GEMPAK GRIB packing and unpacking equations are:

IDATA = NINT ( ( GRID - QMIN ) / SCALE )
GRID = QMIN + [IDATA * SCALE

DP_PDEC ( GRID, IGX, IGY, IRES, IDATA, LENDAT, QMIN, SCALE, NBITS,
IRET )

Input parameters:

GRID (IGX,IGY) REAL Grid data

I1GX INTEGER Number of points in x dir

IGY INTEGER Number of points in y dir

IRES INTEGER Precision as power of 10
Output parameters:

IDATA (LENDAT) INTEGER Packed data

LENDAT INTEGER Length of packed data array

QMIN REAL Minimum value of grid

SCALE REAL Scaling factor

NBITS INTEGER Number of bits

IRET INTEGER Return code

O = normal return
-10 = NBITS invalid
-11 = invalid data range
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4.5 DP_PDIF - PACK GRID IN DIF FORMAT

This subroutine packs a grid into the GEMPAK DIF format. The
value of the difference between a point and the previous point
is packed using the equations:

IDIF = NINT ( ( GDIF - DIFMIN ) / SCALE )
GDIF = DIFMIN + IDIF * SCALE

DP_PDIF ( GRID, IGX, IGY, NBITS, IDATA, LENDAT, P1, DIFMIN,
SCALE, IRET )

Input parameters:

GRID (IGX,IGY) REAL Grid data
I1GX INTEGER Number of points in x dir
IGY INTEGER Number of points in y dir
NBITS INTEGER Number of bits

Output parameters:
IDATA (LENDAT) INTEGER Packed data
LENDAT INTEGER Length of packed data array
P1 REAL Value of first grid point
DIFMIN REAL Minimum value of differences
SCALE REAL Scaling factor
IRET INTEGER Return code

0 = normal return

-10 = NBITS invalid
-11 = invalid data range
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4.6 DP_PGRB - PACK GRID IN GRIB FORMAT
This subroutine packs a grid into the GEMPAK GRIB format using the

number of bits specified. The packing and unpacking equations are:

IDATA = NINT ( ( GRID - QMIN ) / SCALE )
GRID = QMIN + IDATA * SCALE

DP_PGRB ( GRID, IGX, IGY, NBITS, IDATA, LENDAT, QMIN, SCALE,

IRET )

Input parameters:
GRID (IGX,IGY) REAL Grid data
IGX INTEGER Number of points in x dir
IGY INTEGER Number of points in y dir
NBITS INTEGER Number of bits

Output parameters:
IDATA (LENDAT) INTEGER Packed data
LENDAT INTEGER Length of packed data array
QMIN REAL Minimum value of grid
SCALE REAL Scaling factor
IRET INTEGER Return code

0O = normal return
-10 = NBITS invalid
-11 = invalid data range
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4.7 DP_SETP - DEFINE PACKING TERMS

This subroutine defines the terms needed for data packing and
unpacking. It must be called once for each set of data. Records
may be packed or unpacked by calls to DP_PACK or DP_UNPK. The
subroutine DP_TERM is provided for computing the values needed by
this subroutine. LOGSCL is the power of 10 to be used in scaling
data.

DP_SETP ( NDATA, LOGSCL, IOFSET, NBITS, IPKNO, NWORDS, IRET )

Input parameters:

NDATA INTEGER Number of data values

LOGSCL (NDATA) INTEGER Logl0 of scale factor

IOFSET (NDATA) INTEGER Offset

NBITS (NDATA) INTEGER Number of bits

Output parameters:

I PKNO INTEGER Packing number

NWORDS INTEGER Number of words

IRET INTEGER Return code
O = normal return
-2 = no more packing numbers
-3 = NDATA invalid

-4 NBITS invalid
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4.8 DP_TERM - COMPUTE PACKING TERMS

This subroutine computes the terms required by the data-packing
subroutines. The scale factor, offset, and number of bits are
computed from the minimum, maximum and resolution for each data
item. These terms are computed for a single item in this subroutine.
Therefore, this subroutine must be called for each data item to be
packed.

The resolution must be an integral power of 10. If not, the next
smaller resolution will be used. For example: RES = .5 will use a
resolution of .1 . LOGSCL is the base 10 logarithm of the value to

be used in scaling data., NBITS must be less than 32.
DP_TERM ( DATMIN, DATMAX, RES, LOGSCL, IOFSET, NBITS, IRET )

Input parameters:

DATMIN REAL Minimum data value

DATMAX REAL Maximum data value

RES REAL Resolution to be retained
Output parameters:

LOGSCL INTEGER Logl0 of scaling factor

IOFSET INTEGER Data offset

NBITS INTEGER Number of bits

IRET INTEGER Return code

0 = normal return
-5 = DATMAX less than DATMIN
-6 = invalid resolution
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4.9 DP_UDIF - UNPACK GRID IN DIF FORMAT

This subroutine unpacks a grid in the GEMPAK DIF format. The
value of the difference between a point and the previous point
is packed using the equations:

IDIF = NINT ( ( GDIF - DIFMIN ) / SCALE )
GDIF = DIFMIN + IDIF * SCALE

DP_UDIF ( IDATA, KXKY, NBITS, P1, DIFMIN, SCALE, MISFLG, KX,
GRID, IRET )

Input parameters:

IDATA (*) INTEGER Packed data

KXKY INTEGER Total number of grid points

NBITS INTEGER Number of bits

P1 REAL Value of first grid point

DIFMIN REAL Minimum value of differences

SCALE REAL Scaling factor

MISFLG LOGICAL Missing data flag

KX INTEGER Number of points in x dir
Output parameters:

GRID (KXKY) REAL Grid data

IRET INTEGER Return code

0 = normal return

-10 = NBITS invalid
-11 invalid data range
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4.10 DP_UGRB - UNPACK GRID IN GRIB FORMAT

This subroutine unpacks a grid into the GEMPAK GRIB format.
The packing and unpacking equations are:

IDATA = NINT ( ( GRID - QMIN ) / SCALE )
GRID = MIN + IDATA * SCALE

DP_UGRB ( IDATA, KXKY, NBITS, QMIN, SCALE, MISFLG, GRID, IRET )

Input parameters:

IDATA (*) INTEGER Packed data

KXKY INTEGER Number of grid points

NBITS INTEGER Number of bits

QMIN REAL Minimum value of grid

SCALE REAL Scaling factor

MISFLG LOGICAL Missing data flag
Output parameters:

GRID (KXKY) REAL Grid data

IRET INTEGER Return code

0 = normal return
-10 = NBITS invalid
-12 = invalid scale
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4.11 DP_UNMC - UNPACK GRID IN NMC FORMAT

This subroutine unpacks a grid in the NMC format. The unpacking
equation is:

GRID = REF + IDATA * SCALE

Each grid point must be packed into 16 bits which can be treated
as an INTEGER*2 word. The scaling factor is a multiplier for the
data. It must be set to 1 / 2 ** (15-N) where N is the exponent
with the original NMC grid. This subroutine assumes there is no
missing data.

DP_UNMC ( IDATA, KXKY, NBITS, REF, SCALE, MISFLG, GRID, IRET )

Input parameters:

IDATA (KXKY) INTEGER Packed data
KXKY INTEGER Number of grid points
NBITS INTEGER Number of bits
REF REAL Reference value of grid
SCALE REAL Scaling factor
MISFLG LOGICAL Missing data flag
Output parameters:
GRID (KXKY) REAL Grid data
IRET INTEGER Return code
0 = normal return
-10 = NBITS invalid
-12 = invalid scale
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4.12 DP_UNPK - UNPACK DATA

This subroutine unpacks a bit string from an integer array that
was packed by the subroutine DP_PACK. The unpacked data is
returned in a real array. DP_SETP must be called to define the
packing terms before this subroutine is called.

DP_UPCK ( IPKNO, BITSTR, DATA, IRET )

Input parameters:

IPKNO INTEGER Packing number

IBITST INTEGER Packed data array
OQutput parameters:

DATA (*) REAL Unpacked data values

IRET INTEGER Return code

O = normal return
-1 = packing terms undefined
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Error (ER) Library Summary

The error library is provided for processing errors from GEMPAK
subroutines.

ER_ WMSG writes error messages at the user’'s terminal. The message
is written to the standard FORTRAN output unit 6.

The messages are stored in GEMPAK table files, which are sequential
access files that can be created using any text editor. FEach file
may contain any number of leading comment records. These are records
which begin with an exclamation point. Message records may contain
up to 128 characters. They are free format and consist of the
following fields separated by any number of spaces or tabs:

MESSAGE NUMBER
The first field is the number that ER_WMSG uses to locate
the message. It may be any non-zero integer value.

MESSAGE NAME
The second field is a name that may be used for the
message. This field is optional and is ignored by ER_WMSG.

MESSAGE
The last field is the message to be printed. It must be
preceded by an exclamation point which indicates the
start of message. One !AS code may be included to
indicate where a string is to be embedded. The code !\
may be used for a new line if a message is to appear on
two lines. There is no provision for continuation lines
within the file.
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ER Library Calls

ER_WMSG ( errgrp, numerr, errstr, / iret )
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5.1 ER_WMSG - WRITE AN ERROR MESSAGE

This subroutine writes an error message to the user’s terminal.
The output message will contain the error group and error number
in brackets followed by the message. If the error file or error
number cannot be found, only the error group and number will be
written.

The string, ERRSTR, will replace an !AS found in the message.

The messages are stored in error files. The message is read
from the file GEMERR:’'ERRGRP’.ERR.

ER_WMSG ( ERRGRP, NUMERR, ERRSTR, IRET )

Input parameters:

ERRGRP CHAR* Error group
NUMERR INTEGER Error number
ERRSTR CHAR* String to be embedded

Output parameters:
IRET INTEGER Return code
3 = error number not found
2 = error file not found
O = normal return
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File (FL) Library Summary

The file library provides subroutines to access direct access files,
sequential files and table files. The open and create subroutines
return a logical unit number which can be used to access the files.

A table file is a sequential file which may have leading comment
records. A comment record is any record where the first non-blank
character is an exclamation point. The table open subroutine skips
these leading comment records. Table files may be created using a
text editor.

Direct access files may be created using FL_DCRE. The subroutines
FL_DOPN and FL_DSOP open existing direct access files. FL_READ
and FL_WRIT are provided to read and write data in direct access
files.

The single subroutine FL_CLOS is provided for closing any file
opened by an FL open subroutine.

Each of the FL subroutines returns a condition code, IRET, which
is the GEMPAK file error number. This error number can be printed
using ER WMSG. If FORTRAN I/0 services are called directly, the
subroutine FL_IRET will translate the IOSTAT return into a GEMPAK
file error number. The routine FL_PERR will translate the number
and print an error message.

ERROR MESSAGES:

[FL 20] REWIND error.

[FL 21] Duplicate file specifications for file
{FL 22] Input record too long.

[FL 23] BACKSPACE error.

[FL 24] End-of-file during read.

[(FL 25] Record number outside range.

[FL 26] OPEN required for file

[FL 27] Too many records in I/0 statement.

[FL 28] CLOSE error.

[FL 29] File ... not found.

[FL 30] Open failure for file

[FL 31] Mixed file access modes for file

[FL 32] Invalid logical unit number for file
[FL 33] ENDFILE error.

[FL 34] Unit already open.

[FL 36] Attempt to access non-existent record.
[FL 37] Inconsistent record length.

[FL 38] File write error.
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39]
40]
41]
42]
43]
44]
45]
461
47]
48]
51]
52]
53]
54]
55]
56]
57]
62]
631
641
661
671
681
-201]
-202]
-203]
-204]
-205]
+206]
-2017]
+208]
-209]
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File read error.

Invalid recursive I/0 operation.

Insufficient virtual memory.

Invalid device specification for file
is not a valid file specification.

Inconsistent record type.

Keyword value error in OPEN for file

Inconsistent OPEN/CLOSE parameters for

Write to READONLY file.

Invalid argument to FORTRAN Run-Time Library.

Inconsistent file organization for file

Record locked.

No current record.

REWRITE error.

DELETE error.

UNLOCK error.

FIND error.

Syntax error in format for file

OQutput conversion error.

Input conversion error.

Output statement overflows record.

Input statement requires too much data.

Variable format expression value error.

The file ... is being used by another user.
Invalid directory specification for file
The file ... cannot be opened for write access.

No more logical unit numbers available.
No data records in table file

No file open with logical unit number.
Disk quota exceeded in creating file
Logical unit number cannot be freed.
Disk quota exceeded when extending file
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FL_CDEL
FL_CLAL
FL_CLOS
FL_DCRE
FL_DOPN
FL_DSOP
FL_FLUN
FL_GLUN
FL_GNAM
FL_IRET
FL_INQR
FL_PERR
FL_READ
FL_REWD
FL_RSHR
FL_SOPN
FL_SUNK
FL_SWOP
FL_TOPN
FL_TREW

FL_WRIT
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FL Library Calls

lun, / iret )

lun, / iret )

lun, / iret )

/ iret )

lun, / iret )

filnam, irecsz, / lun, iret )
filnam, irecsz, wrtflg, / lun, iret )
filnam, irecsz, / lun, iret )
lun, / iret )

/ lun, iret )

lun, / filnam, iret )

iostat, / iflerr, iret )

filnam, / exist, iret )

iostat, / msgnum, iret )

lun, irec, len, / iarray, iret )
lun, / iret )

lun, irec, len, / iarray, iret )
filnam, / lun, iret )

filnam, / lun, iret )

filnam, / lun, iret )

filnam, / lun, iret )

lun, / iret )

lun, irec, len, iarray, / iret )
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6.1 FL_APND - POSITION FILE FOR APPEND

This subroutine positions a sequential file at the end-of-file
matk so that records written after this call will be appended to
the file.

FL_APND ( LUN, IRET )

Input parameters:

LUN INTEGER Logical unit number
Output parameters:
IRET INTEGER Return code
0 = normal return
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6.2 FL_BKSP - BACKSPACE SEQUENTIAL FILE

This subroutine backspaces a sequential file.

FL_BKSP ( LUN, IRET )

Input parameters:
LUN INTEGER

Output parameters:
IRET INTEGER

Logical unit number

Return code
O = normal return
<>0 = GEMPAK file error
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6.3 FL_CDEL - CLOSE AND DELETE FILE

This subroutine closes and deletes a file that was opened by any
FL subroutine and frees the assigned logical unit number. Note
that this uses a non-standard FORTRAN option so that the file may
not be deleted on UNIX systems.

FL_CDEL ( LUN, IRET )

Input parameters:
LUN INTEGER Logical unit number

OQutput parameters:
IRET INTEGER Return code
0 = normal return
<>0 = GEMPAK file error
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6.4 FL_CLAL - CLOSE ALL OPEN FILES

This subroutine closes all open files.
FL_CLAL ( IRET )

Output parameters:
IRET INTEGER Return code
O = normal return
<>0 = GEMPAK file error
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6.5 FL_CLOS - CLOSE FILE

This subroutine closes a file that was opened by a FI. subroutine
and frees the assigned logical unit number.

FL_CLOS ( LUN, IRET )

Input parameters:

LUN INTEGER Logical unit number
Qutput parameters:
IRET INTEGER Return code
0 = normal return

<>0 = GEMPAK file error
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6.6 FL_DCRE - CREATE DIRECT ACCESS FILE

This subroutine creates a new direct access file and leaves the
file open. It returns a logical unit number to be used to access
the file.

FL_DCRE ( FILNAM, IRECSZ, LUN, IRET )

Input parameters:

FILNAM CHAR* File name
IRECSZ INTEGER Record length in words
Output parameters:
LUN INTEGER Logical unit number
IRET INTEGER Return code
O = normal return

<>0 = GEMPAK file error



6.7 FL_DOPN

This subroutine ope
logical unit number

FL_DOPN ( FILNAM,

Input parameters:
FILNAM
IRECSZ
WRTFLG

Qutput parameters:
LUN
IRET

FILE (FL) LIBRARY

- OPEN EXISTING DIRECT ACCESS FILE

ns an existing direct access file and returns
to be used to access

IRECSZ, WRTFLG, LUN,

CHAR*
INTEGER
LOGICAL

INTEGER
INTEGER

the file.

IRET )

File name
Record length in words
Write

access flag

Logical unit number
Return code

0
<>0

normal return
GEMPAK file error

a
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6.8 FL_DSOP - OPEN SHARED DIRECT ACCESS FILE

This subroutine opens an existing direct access file for shared,
write access. It returns a logical unit number to be used to
access the file.

This subroutine is provided so that real-time data ingest programs
can update a file while other programs have the file open for

read access. FL_DOPN should be used to open files for write
access by non-real-time programs.

FL_DSOP ( FILNAM, IRECSZ, LUN, IRET )

Input parameters:

FILNAM CHAR* File name
IRECSZ INTEGER Record length in words
Output parameters:
LUN INTEGER Logical unit number
IRET INTEGER Return code
O = normal return

<>0 = GEMPAK file error
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6.9 FL_FLUN - FREE LOGICAL UNIT NUMBER

This subroutine frees a logical unit number that was allocated by
FL_GLUN. A logical unit number should be freed when it is no
longer needed.

FL_FLUN ( LUN, IRET )

Input parameters:
LUN INTEGER Logical unit number

Output parameters:
IRET INTEGER Return code
O = normal return
<>0 = Jun could not be freed
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6.10 FL_GLUN - ALLOCATE LOGICAL UNIT NUMBER

This subroutine gets a logical unit number that can be used for
file access. It is used to eliminate conflicts in assigning
logical unit numbers.

FL_GLUN ( LUN, IRET )

Output parameters:
LUN INTEGER Logical unit number
IRET INTEGER Return code
O = normal return
-204 = no more luns
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6.11 FL_GNAM - GET FILE NAME FOR LOGICAL UNIT

This subroutine returns the file name associated with a logical
unit number.

FL_GNAM ( LUN, FILNAM, IRET )

Input parameters:

LUN INTEGER Logical unit number
Qutput parameters:
FILNAM CHAR* File name
IRET INTEGER Return code
0 = normal return
206 = unit not open
<>0 = GEMPAK file error
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6.12 FL_IRET - GET GEMPAK ERROR NUMBER

This subroutine takes the IOSTAT value returned from a FORTRAN I/0
statement and determines the GEMPAK message number for the error.
This value can be used to write a GEMPAK FL error message. This
subroutine must be called immediately after the I/O operation.

FL_IRET ( IOSTAT, IFLERR, IRET )

Input parameters:

IOSTAT INTEGER Status from I/0 operation
Output parameters:

IFLERR INTEGER GEMPAK file error

IRET INTEGER Return code

O = normal return

6-16
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6.13 FL_INQR - INQUIRE WHETHER A FILE EXISTS

This subroutine determines whether a file exists.
FL_INQR ( FILNAM, EXIST, IRET )

Input parameters:

FILNAM CHAR* File name

Output parameters:
EXIST LOGICAL File exists flag
IRET INTEGER Return code

0 = normal return
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6.14 FL_PERR - PRINT I/0 STATUS ERROR

This subroutine translates
Fortran I/0 statement into
the error message. Errors
already translated and may

FL_PERR ( IOSTAT, MSGNUM,

Input parameters:

IOSTAT INTEGER
Output parameters:

MSGNUM INTEGER

IRET INTEGER

errors returned as IOSTAT values in
GEMPAK error numbers and prints
returned from FL subroutines are

be printed using ER_WMSG.

IRET )

Status returned I1/0 operation

GEMPAK file error
Return code
0 = normal return
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6.15 FL_READ - READ DIRECT ACCESS RECORD

This subroutine reads a record from a direct access file. On VMS
systems, if the record is locked by another user, 30 tries to open
the file will be attempted at 1l-second intervals.

FL_READ ( LUN, IREC, LEN, IARRAY, IRET )

Input parameters:

LUN INTEGER Logical unit number

IREC INTEGER Record number

LEN INTEGER Record length in words
OQutput parameters:

IARRAY (LEN) INTEGER Data record

IRET INTEGER Return code

O = normal return
52 locked record
<>0 GEMPAK file error
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6.16 FL_REWD - REWIND SEQUENTIAL FILE

This subroutine rewinds a sequential file.

FL_REWD ( LUN, IRET )

Input parameters:
LUN INTEGER

Output parameters:
IRET INTEGER

Logical unit number

Return code
0 = normal return
<>0 = GEMPAK file error
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6.17 FL_RSHR - READ SHARED ACCESS RECORD

This subroutine reads a record from a direct access file. On a VMS
system, if the record is locked by another user, 30 tries to open the
file will be attempted at 1-second intervals. This subroutine is
meant to be called when a file is opened for shared, write access.

As each record is read, it is written back to the file in order to
prevent records from being locked on VMS systems. This subroutine
should not be necessary on UNIX systems.

FL_RSHR ( LUN, IREC, LEN, IARRAY, IRET )

Input parameters:

LUN INTEGER Logical unit number

IREC INTEGER Record number

LEN INTEGER Record length in words
Output parameters:

IARRAY (LEN) INTEGER Data record

IRET INTEGER Return code

O = normal return
52 locked record
<>0 GEMPAK file error
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6.18 FL_SOPN - OPEN SEQUENTIAL ACCESS FILE

This subroutine opens an existing sequential file and returns a
logical unit number to be used to access the file. The file is
opened as a READONLY file.

FL_SOPN ( FILNAM, LUN, IRET )

Input parameters:

FILNAM CHAR* File name

Output parameters:
LUN INTEGER Logical unit number
IRET INTEGER Return code

0 = normal return
<>0 = GEMPAK file error
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6.19 FL_SUNK - OPEN UNKNOWN SEQUENTIAL FILE

This subroutine opens an sequential file and returns a logical
unit number to be used to access the file. The file is opened
as a new file, if possible. If not, it is opened with status
of unknown. Thus, a new version will be created on VMS systems
and the existing file will be rewritten on UNIX systems.

FL_SUNK ( FILNAM, LUN, IRET )

Input parameters:

FILNAM CHAR * File name
Output parameters:
LUN INTEGER Logical unit number
IRET INTEGER Return code
O = normal return

<>0 = GEMPAK file error
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6.20 FL_SWOP - OPEN SEQUENTIAL FILE FOR WRITE

This subroutine opens or creates a sequential file and returns a
logical unit number to be used to access the file. The file is
opened for write access.

FL_SWOP ( FILNAM, LUN, IRET )

Input parameters:

FILNAM CHAR* File name

OQutput parameters:
LUN INTEGER Logical unit number
IRET INTEGER Return code

O = normal return
<>0 = GEMPAK file error

6-24
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6.21 FL_TOPN - OPEN TABLE FILE

This subroutine opens an existing table file. A table file is a
sequential file that may have comment records at the beginning
of the file. If the first non-blank character in the first 80

characters is an exclamation point, the record is a comment record.
Leading comment records are skipped and the file is positioned
for reading at the first valid data record. The file is opened

for READONLY access.
FL_TOPN ( FILNAM, LUN, IRET )

Input parameters:

FILNAM CHAR* File name
Output parameters:
LUN INTEGER Logical unit number
IRET INTEGER Return code
0 = normal return
-205 = no data records found

<>0 = GEMPAK file error
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6.22 FL_TREW - REWIND TABLE FILE

This subroutine rewinds a table file that was opened by FL_TOPN.
The file is positioned to read the first data record in the file.
FL_TREW ( LUN, IRET )

Input parameters:

LUN INTEGER Logical unit number
Output parameters:
IRET INTEGER Return code
O = normal return

<>0 = GEMPAK file error
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6.23 FL_WRIT - WRITE DIRECT ACCESS RECORD

This subroutine writes

FL_WRIT ( LUN, IREC, LEN,

Input parameters:
LUN
IREC
LEN
IARRAY (LEN)

Output parameters:
IRET

INTEGER
INTEGER
INTEGER
INTEGER

INTEGER

TARRAY,

a record to a direct access file.

IRET )

Logical unit number
Record number

Record length in words
Data record

Return code
0 = normal return
<>0 = GEMPAK file error
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Grid (GD) Library Summary

The grid library subroutines allow the programmer to access GEMPAK
grid files. Subroutines are available to create new files and to
read and write information in existing files.

A grid file is a collection of grids; each grid is a two-dimensional
array of numbers. In general, each grid represents a quasi-
horizontal slice through the atmosphere. Each grid in the file has
a grid identifier containing the time, vertical level, vertical
coordinate system and parameter name.

GRID IDENTIFIER:
TIME CHARACTER*20 (2)
Time is formatted as the GEMPAK standard grid time,

YYMMDD/HHMMt hh hmm
where:

YYMMDD is the year, month, day
HHMM is the hour, minute

t is the type ( F=forecast, A=analysis, G=guess )
hhhmm 1is the forecast hour, minute.

Two time fields may be included in the grid identifier.
These may be used, for example, for the difference of two
times. If only a single time is needed, TIME (2) = ' ',
If t is blank, an analysis grid is assumed. If hhhmm is
blank, 00000 is assumed. If hhhnmm has one or two digits,
they represent hours. With three or more digits, zeros
will be added at the beginning of the field.

VERTICAL LEVEL INTEGER (2)

The vertical level part of the grid identifier is stored

as two integers. If only a single level is needed, the
second value is set to -1.

VERTICAL COORDINATE INTEGER

The vertical coordinate is stored as an integer with the
following values:

0 NONE
1 = PRESSURE

]



GRID (GD) LIBRARY

THETA
= HEIGHT

2
3
PARAMETER NAME CHARACTER*12

For the basic meteorological parameters, the 4-character
GEMPAK name is used.

A grid may also be identified by a grid number, which is its current
position in the grid file. Use of the grid number may be convenient
when selecting grids from a list. However, since grids are sorted
before they are numbered, the number corresponding to a grid may
change when grids are added to or deleted from the file.

GRID NAVIGATION BLOCK:

All the grids in a file must be co-located--that is, the

information locating the grid on the earth is defined once for the
entire file. The grid points must be evenly spaced in some
coordinate system. This location information is stored in a grid
navigation block. The subroutine GR_MNAV will pack the navigation
information into a navigation block. The navigation block should be
declared 256 words long.

Following is a list of the contents of a grid navigation block.
Note that an evenly spaced latitude/longitude grid has projection
type "CED”. The numbers are all real numbers.

WORD CONTENTS
1 Grid definition type
1 = simple map projection
2 = full map projection
3 = graph

2 Projection (3-char name packed in real word)
3 Left grid number (always 1)
4 Bottom grid number (always 1)
5 Right grid number (KX)
6 Top grid number (KY)
7 Lower left latitude
8 Lower left longitude
9 Upper right latitude
10 Upper right longitude
11 Projection angle 1
12 Projection angle 2
13 Projection angle 3
14-256 Spares
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GRID ANALYSIS BLOCK:

In addition to the grid navigation block, a single grid analysis
block may be saved with each file. This block contains
information used in performing an objective analysis. The
subroutine GR_MBAN packs information into a Barnes analysis block.
The analysis block should be declared to be 128 words long.

The grid analysis block for a Barnes analysis contains the following

information. The numbers are all real numbers.
WORD CONTENTS FOR BARNES ON CED GRID
1 Analysis type = 1.0
2 Deltan
3 Deltax
4 Deltay
5 Not used
6-9 Grid area bounds
10-13 Extend area bounds
14-17 Data area bounds
18-128 Spares
WORD CONTENTS FOR GENERAL BARNES
1 Analysis type = 2.0
2 Deltan
3-6 Grid extension (grid units)
7-10 Grid area
11-14 Extend area bounds
15-18 Data area bounds
19-128 Spares

GRID HEADER BLOCK:

A grid header block may also be saved with each grid. This header
contains information about the particular grid. The GEMPAK grid
header contains two (integer) words to store the offset in half-grid
units of the current grid from the base grid defined by the
navigation block. No GEMPAK programs currently use these words.

WORD CONTENTS
1 X offset in half-grid units
2 Y offset in half-grid units

ERROR MESSAGES:
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-61
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File ... cannot not be created.
File ... cannot not be opened.

File cannot be closed.

File not open.

No write access to file,

File read/write error.

File ... is not a GEMPAK grid file.
Grid navigation block cannot be read.
Invalid grid size.

Grid already exists.

Grid file is full.

Grid does not exist.

Grid header length is too long.
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GD Library Calls
igdfln, / iret )

filnam, navsz, rnvblk, ianlsz, anlblk, ihdrsz, maxgrd,
/ igdfln, iret )

igdfln, gdattm, level, ivcord, parm, / iret )
igdfln, / anlblk, ianlsz, iret )

igdfln, ignum, / gdattm, level, ivcord, parm, grid,
igx, igy, ighdr, iret )

igdfln, ignum, / gdattm, level, ivcord, parm, iret )
igdfln, gdattm, ivcord, maxlev, / levarr, nlev, iret )
igdfln, / tnvblk, navsz, iret )

igdfln, gdattm, level, ivcord, parm, / ignum, iret )
igdfln, maxtim, / timarr, ntimes, iret )

igdfln, / numgrd, firstm, lasttm, iret )

filnam, wrtflg, / igdfln, navsz, rnvblk, ianlsz, anlblk,
ihdrsz, maxgrd, iret )

filnam, / igdfln, navsz, rnvblk, ianlsz, anlblk, ihdrsz,
maxgrd, iret )

igdfln, gdattm, level, ivcord, parm, / grid, igx, igy,
ighdr, iret )

igdfln, wrtflg, / iret )

igdfln, grid, igx, igy, ighdr, gdattm, level, ivcord,
parm, rewrit, / iret )

igdfln, grid, igx, igy, ighdr, gdattm, level, ivcord,
parm, rewrit, ipktyp, nbits, / iret )

igdfln, igrid, lengrd, igx, igy, ighdr, gdattm, level,
ivcord, parm, rewrit, ipktyp, nbits, misflg, ref, scale,
difmin, / iret )
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7.1 GD_CLOS - CLOSE GRID FILE

This subroutine closes a grid file.
GD_CLOS ( IGDFLN, IRET )

Input parameters:

IGDFLN INTEGER File number
OQutput parameters:
IRET INTEGER Return code
0 = normal return
-3 = file can’t be
-4 = file not open

closed
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7.2 GD_CREF - CREATE GRID FILE

This subroutine creates a new GEMPAKS grid file. If MAXGRD is zero
or negative, it will default to 400. IHDRSZ is the length of

the grid header which will be stored with every grid. This

header is intended to save offsets from a base grid, but is not
currently used. IHDRSZ should usually be set to 2.

GD_CREF ( FILNAM, NAVSZ, RNVBLK, IANLSZ, ANLBLK, IHDRSZ,
MAXGRD, IGDFLN, IRET )

Input parameters:

FILNAM CHAR* File name

NAVSZ INTEGER Navigation block length (256)

RNVBLK (NAVSZ) REAL Navigation block

IANLSZ INTEGER Analysis block length (128)

ANLBLK (IANLSZ) REAL Analysis block

IHDRSZ INTEGER Grid header length

MAXGRD INTEGER Max number of grids in file
Output parameters:

IGDFLN INTEGER Grid file number

IRET INTEGER Return code

0 = normal return
-1 = file cannot be created
-13 = grid header too long
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7.3 GD_DGRD - DELETE GRID FROM FILE

This subroutine deletes a grid from a grid file.

GD_DGRD ( IGDFLN, GDATTM, LEVEL, IVCORD, PARM, IRET )

Input parameters:

IGDFLN INTEGER Grid file number
GDATTM (2) CHAR*20 GEMPAK time
LEVEL (2) INTEGER Vertical level
IVCORD INTEGER Vertical coordinate
0O = none
1 = PRES
2 = THTA
3 = HGHT
PARM CHAR*12 Parameter name
Output parameters:
IRET INTEGER Return code
0 = normal return
-4 = file not open
-5 = no write access to file
-6 = read/write error
-12 = grid does not exist
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7.4 GD_GANL - GET ANALYSIS BLOCK

This subroutine returns the analysis block.
GD_GANL ( IGDFLN, ANLBLK, IANLSZ, IRET )

Input parameters:

IGDFLN INTEGER Grid file number
Output parameters:

ANLBLK (IANLSZ) REAL Analysis block

TIANLSZ INTEGER Length of anl block

IRET INTEGER Return code

O = normal return
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7.5 GD_GGRD - READ GRID BY NUMBER

This subroutine reads the requested grid from a grid file given
the grid number.

GD_GGRD ( IGDFLN, IGNUM, GDATTM, LEVEL, IVCORD, PARM, GRID, IGX,
IGY, IGHDR, IRET )

Input parameters:

IGDFLN INTEGER Grid file number
IGNUM INTEGER Grid number
Output parameters:
GDATT™ (2) CHAR*20 GEMPAK times
LEVEL (2) INTEGER Vertical levels
IVCORD INTEGER Vertical coordinate
PARM CHAR*12 Parameter name
GRID (IGX,IGY) REAL Grid data
IGX INTEGER Number of horizontal points
1GY INTEGER Number of vertical points
IGHDR (IHDRSZ) INTEGER Grid header
IRET INTEGER Return code
0O = normal return
-4 = file not open
-6 = read error
-12 = grid does not exist
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7.6 GD_GIDN - READ GRID IDENTIFIER

This subroutine returns a grid identifier given the grid number.
GD_GIDN ( IGDFLN, IGNUM, GDATTM, LEVEL, IVCORD, PARM, IRET )

Input parameters:

IGDFLN INTEGER Grid file number
IGNUM INTEGER Grid number
Output parameters:

GDATTM (2) CHAR*20 GEMPAK times

LEVEL (2) INTEGER Vertical levels

IVCORD INTEGER Vertical coordinate

PARM CHAR*12 Parameter name

IRET INTEGER Return code
0 = normal return
-4 = file not open
-6 = read/write error

-12 = invalid grid number
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7.7 GD_GLEV - GET GRID LEVELS

This subroutine returns all the levels present in a grid file for
a given date and vertical coordinate. The levels returned are
not sorted.

GD_GLEV ( IGDFLN, GDATTM, IVCORD, MAXLEV, LEVARR, NLEV, IRET )

Input parameters:

IGDFLN INTEGER Grid file number

GDATTM (2) CHAR*20 GEMPAK times

IVCORD INTEGER Vertical coordinate

MAXLEV INTEGER Maximum number of levels
Output parameters:

LEVARR (2,NLEV) INTEGER Levels found

NLEV INTEGER Number of levels found

IRET INTEGER Return code

0 = normal return
-4 = file not open
-6 = read/write error



7.8 GD_GNAV -

This subroutine returns

GD_GNAV  ( IGDFLN, RNVBLK, NAVSZ,

Input parameters:
IGDFLN

Output parameters:

RNVBLK (NAVSZ)
NAVSZ
IRET
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INTEGER

REAL
INTEGER
INTEGER

GET NAVIGATION BLOCK

the navigation block.

IRET )

Grid file number

Navigation block
Length of nav block
Return code

0 = normal return
-4 = file not open
-6 = read/write error



7.9 GD_GNUM -

This subroutine gets

GD_GNUM ( IGDFLN,

Input parameters:
IGDFLN
GDATTM (2)
LEVEL (2)
IVCORD

PARM

OQutput parameters:

IGNUM
IRET
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GDATTM,

INTEGER
CHAR*20
INTEGER
INTEGER

CHAR*12

INTEGER
INTEGER

GET GRID NUMBER

the grid number fo

by

the requested grid.

LEVEL, IVCORD, PARM, IGNUM, IRET )

File number

GEMPAK times
Vertical levels
Vertical coordinate

0
1
2
3

Grid

NONE
PRES

= THTA
= HGHT
Parameter name

number

Return code

0
-4
-6

-12

normal return
file not open
read/write error

= grid does not exist



GRID (GD) LIBRARY

7.10 GD_GTIM - GET GRID TIMES

This subroutine returns all the times present in a grid file.
Only the first times are returned. They are sorted from earliest

to latest.

GD_GTIM ( IGDFLN, MAXTIM, TIMARR, NTIMES, IRET )

Input parameters:

IGDFLN INTEGER Grid file number
MAXT IM INTEGER Maximum number of times
Output parameters:
TIMARR (NTIMES) CHAR* GEMPAK times
NTIMES INTEGER Number of times
IRET INTEGER Return code
O = normal return

-4
-6

file not open
read/write error



7.11 GD_NGRD -
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RETURN NUMBER OF GRIDS

This subroutine returns the number of grids in a grid file along

with the first and last time.

GD_NGRD ( IGDFLN, NUMGRD, FIRSTM, LASTTM, IRET )

Input parameters:
IGDFLN

Qutput parameters:
NUMGRD
FIRST™M
LASTTM
IRET

INTEGER

INTEGER
CHAR*20
CHAR*20
INTEGER

Grid file number

Number of grids
Earliest timel in file
Latest timel in file
Return code

0 = normal return

-4 = file not open

-6 =

read error
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7.12 GD_OPNF - OPEN GRID FILE

This subroutine opens an existing GEMPAK grid file. If the
file requires shared, write access, the subroutine GD_OPNR
should be used.

GD_OPNF ( FILNAM, WRTFLG, IGDFLN, NAVSZ, RNVBLK, TANLSZ, ANLBLK,
IHDRSZ, MAXGRD, IRET )

Input parameters:

FILNAM CHAR* File name
WRTFLG LOGICAL Flag for write access
Output parameters:
IGDFLN INTEGER File number
NAVSZ INTEGER Navigation block length
RNVBLK (NAVSZ) REAL Navigation block
IANLSZ INTEGER Analysis block length
ANLBLK (IANLSZ) REAL Analysis block
IHDRSZ INTEGER Grid header length
MAXGRD INTEGER Maximum number of grids
IRET INTEGER Return code
O = normal return
-2 = file cannot be opened
-7 = not a GEMPAKS grid file

-8 = nav cannot be read
-13 = grid header too long
-14 = file name is blank



7.13 GD_OPNR -
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OPEN REALTIME GRID FILE

This subroutine opens an existing GEMPAK grid file for realtime

data access. The file

GD_OPNR ( FILNAM,
MAXGRD,

Input parameters:
FILNAM

Output parameters:
IGDFLN
NAVSZ
RNVBLK (NAVSZ)
IANLSZ
ANLBLK (IANLSZ)
IHDRSZ
MAXGRD
IRET

IGDFLN, NAVSZ, RNVBLK,

IRET )

CHAR*

INTEGER
INTEGER
REAL

INTEGER
REAL

INTEGER
INTEGER
INTEGER

is opened with shared, write access.

JANLSZ, ANLBLK, IHDRSZ,

File name

File number

Navigation block length
Navigation block
Analysis block length
Analysis block

Grid header length
Maximum number of grids
Return code

0
-2
-7
-8

-13
-14

normal return

file cannot be opened
not a GEMPAKS grid file
nav cannot be read

grid header too long
file name is blank



7.14 GD_RDAT -

This subroutine reads

GD_RDAT ( IGDFLN,

IGHDR,

Input parameters:
IGDFLN
GDATTM (2)
LEVEL (2)
IVCORD

PARM

Output parameters:
GRID (IGX,IGY)
IGX
IGY
IGHDR (IHDRSZ)
IRET

GRID (GD) LIBRARY

READ GRID FROM FILE

GDATTM, LEVEL,

IRET )

INTEGER
CHAR*20
INTEGER
INTEGER

CHAR*12

REAL

INTEGER
INTEGER
INTEGER
INTEGER

the requested grid from a grid file.

IVCORD, PARM, GRID, IGX,

Grid file number
GEMPAK times
Vertical levels
Vertical coordinate

0 = NONE

1 = PRES

2 = THTA

3 = HGHT
Parameter name

Grid data

IGY,

Number of horizontal points
Number of vertical points

Grid header
Return code
O = normal return
-4 = file not open
-6 = read/write error

-12 = grid does not exist
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7.15 GD_SWRT - SET WRITE FLAG IN GRID FILE

This subroutine sets the internal write flag for a grid file. If
the file is being changed from READ ONLY to WRITE access, DM_CHNG
will close it and reopen it for WRITE access.

GD_SWRT ( IGDFLN, WRTFLG, IRET )

Input parameters:
IGDFLN INTEGER Grid file number
WRTFLG LOGICAL Write flag ( T = write )

Qutput parameters:
IRET INTEGER Return code
0 = normal return
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7.16 GD_WDAT WRITE
This subroutine writes a
GD_WDAT ( IGDFLN, GRID,
PARM, REWRIT,
Input parameters:
IGDFLN INTEGER
GRID (IGX,IGY) REAL
I1GX INTEGER
1GY INTEGER
IGHDR (IHDRSZ) INTEGER
GDATTM (2) CHAR*20
LEVEL (2) INTEGER
IVCORD INTEGER
PARM CHAR*12
REWRIT LOGICAL
Output parameters:
IRET INTEGER

grid

1GX,
IRET )

I1GY,

GRID TO FILE

into a grid file.

IGHDR, GDATTM, LEVEL, IVCORD,

Grid file number

Grid data

Number of horizontal points
Number of vertical points
Grid header

GEMPAK times

Vertical levels

Vertical coordinate
0 = NONE
1 = PRES
2 = THTA
3 = HGHT

Parameter name
Flag to replace existing grid

Return code

O = normal return

-4 = file not open

-5 = no write access

-6 = read/ write error
-9 = invalid grid size
-10 = grid already exists
-11 = grid file is full
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7.17 GD_WPGD - WRITE PACKED GRID

This subroutine packs an input grid of real values and writes it
to a grid file. IPKTYP should be one of the following parameter
names from GEMPRM.PRM:

MDGNON No grid packing

MDGGRB Pack in GEMPAK GRIB format given nbits
MDGDEC Pack in GEMPAK GRIB format given precision
MDGDIF Pack in GEMPAK DIF format given nbits

If the packing type is MDGNON, the real data will be stored as if
GD_WDAT were called. If MDGGRB or MDGDIF is specified, the
number of bits given in NBITS will be used to store the data.

For packing type MDGDEC, NBITS is the precision. The grid data
is multiplied by 10 ** NBITS and rounded to the nearest integer.
The actual number of bits used to store the data is the minimum
number required to store the resulting integers.

GD_WPGD ( IGDFLN, GRID, IGX, IGY, IGHDR, GDATTM, LEVEL, IVCORD,
PARM, REWRIT, IRET )

Input parameters:

IGDFLN INTEGER Grid file number
GRID (IGX,IGY) REAL Grid data
IGX INTEGER Number of horizontal points
IGY INTEGER Number of wvertical points
IGHDR (IHDRSZ) INTEGER Grid header
GDATTM (2) CHAR*20 GEMPAK times
LEVEL (2) INTEGER Vertical levels
IVCORD INTEGER Vertical coordinate
0 = NONE
1 = PRES
2 = THTA
3 = HGHT
PARM CHAR*12 Parameter name
REWRIT LOGICAL Flag to replace existing grid
IPKTYP INTEGER Packing type
NBITS INTEGER Number of bits / precision
Output parameters:
IRET INTEGER Return code
O = normal return
-4 = file not open
-5 = no write access
-6 = read/ write error

-9 invalid grid size
-10 = grid already exists
-11 = grid file is full

It
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- WRITE PRE-PACKED GRID

7.18 GD_WPPG

This subroutine writes a grid that is already packed to a grid

file. IPKTYP should be one of the following parameter names:
MDGGRB Packed in GEMPAK GRIB format
REF = minimum value
SCALE = 2 ** N
MDGNMC Packed in NMC format
REF = average value
SCALE =1 / 2 ** N
MDGDIF Packed in GEMPAK DIF format
REF = first non-missing point in grid
SCALE = scaling term for differences
DIFMIN = minimum value of difference field
GD_WPPG ( IGDFLN, IGRID, LENGRD, IGX, IGY, IGHDR, GDATTM, LEVEL,

IVCORD, PARM, REWRIT, IPKTYP, NBITS, MISFLG, REF,

SCALE, DIFMIN, IRET )
Input parameters:
IGDFLN INTEGER Grid file number
GRID (IGX,IGY) REAL Grid data
1GX INTEGER Number of horizontal points
IGY INTEGER Number of vertical points
IGHDR (IHDRSZ) INTEGER Grid header
GDATTM (2) CHAR*20 GEMPAK times
LEVEL (2) INTEGER Vertical levels
IVCORD INTEGER Vertical coordinate
0 = NONE
1 = PRES
2 = THTA
3 = HGHT
PARM CHAR*12 Parameter name
REWRIT LOGICAL Flag to replace existing grid
IPKTYP INTEGER Packing type
NBITS INTEGER Number of bits
MISFLG LOGICAL Missing data flag
REF REAL Reference value
SCALE REAL Scaling factor
DIFMIN REAL DIF reference value
Output parameters:
IRET INTEGER Return code

0 = normal return
-4 = file not open

-5 = no write access

-6 = read/ write error
-9 = invalid grid size
-10 = grid already exists
-11 = grid file is full
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Graphics (GG) Library Summary

The graphics library is used to simplify and standardize GEMPLT
library calls. Routines to initialize graphics, to set the
graphics device and projection, and to draw maps and titles are
included.

GG_SMAP is used to define both the projection type and graphics
area. It can be used for map, graph and satellite overlay
projections. The current valid projections are listed in the
documentation for GG_SMAP. Details for defining map projections
can be found in the GEMPLT documentation for GSMMAP and GSMPRIJ.

ERROR MESSAGES:

(GG -1] Invalid mode set.

[GG -2] Area ... is an invalid graphics area.
(GG -3] Error initializing GEMPLT.
(GG -4] Error in graph mode setup.
[GG -5] Projection ... is invalid.
[GG -6] Device ... is invalid.

[GG -7] No map drawn.

(GG -8] Margins requested with NM.
[GG -9] Invalid region specified.
[GG -10] Panel not recognized.

[GG -11] Error in setting view.



GG_BOX

GG_INIT
GG_LTLN
GG_MAP

GG_PANL
GG_PROJ
GG_SAOI
GG_SDEV
GG_SGRF

GG_SKEW

GG_SMAP
GG_SNPG

GG_WSTR

(
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region,
mode, / iret
latlon, /
map, /
panel,
proj,

garea, /

device, /
proj,

garea,

Xaxis,

x1lbl, nxlbl,

proj, garea,
garea,

string, line,

icolor,

iret )

/ eprj,

yaxis,

GG Library Calls
ilntyp, ilnwid,

)

iret )

/ iret )

angle, zmarg,

iret )

iret )

/ iret )

parm, / ratio,
/ iret )

/ iret )

/ iret )

/ iret )

/

angflg,

Xstrt,

iret )

iret )

ystrt,

Xstop,

ystop,



8.1 GG_BOX

color is zero,

default line type

set.

GG_BOX ( REGION,

Input parameters:
REGION

ICOLOR
ILNTYP
ILNWID

Output parameters:

no box

GRAPHICS (GG) LIBRARY

- DRAW BOX
This subroutine draws a box around the specified area. If the
is drawn. If the line type is zero, the
is used. If the width is O, a width of 1 is
ICOLOR, ILNTYP, ILNWID, IRET )
CHAR* Coordinate region
D’ = device
N’ = normalized
'V’ = view
P’ = plot
INTEGER Color number
INTEGER Line type
INTEGER Line width
INTEGER Return code

IRET

O = normal return
-9 = invalid region
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8.2 GG_INIT - INITIALIZE GEMPLT

This subroutine initializes the GEMPLT plotting package. The
current map file is set to the global map file name found in
$MAPFIL. Thus, it is necessary to call IP_INIT before calling this
subroutine. If IP_INIT has not been called, the map file will not
be defined.

In the past, this subroutine set default margins for map and graph
mode. Currently, margins will not be set or changed in GG_INIT.
Margins can be specified by the user in the input for PROJ. The
margin definition will be extracted by GG_PROJ and set in GG_SMAP.
GG_INIT ( MODE, IRET )

Input parameters:

MODE INTEGER Plot mode
0 = no change
1 = map
2 = graph
OQutput parameters:
IRET INTEGER Return code
O = normal return

-3 = error starting GEMPLT
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8.3 GG_LTLN - DRAW LAT/LON GRID

This subroutine draws latitude/longitude lines on the graphics
device. The LATLON string should contain the line color, line
type, line width, label frequency and latlon increment information
separated by slashes. The latter consists of the latitude and
longitude increments separated by semicolons. If LATLON is blank,

no lines will be drawn
GG_LTLN ( LATLON, IRET )

Input parameters:

LATLON CHAR* Line col/typ/wdth/1blfr/inc
OQutput parameters:
IRET INTEGER Return code
O = normal return
-13 = lines not drawn
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8.4 GG_MAP - DRAW MAP

This subroutine draws a map on the graphics device. The MAP string
should contain the map color, line type and line width separated

by slashes (/). If the line type or width is zero or undefined,
the current value is used. If MAP is a blank, a default color

of 1 will be used.

GG_MAP ( MAP, IRET )

Input parameters:

MAP CHAR* Map color/line type/width
Output parameters:
IRET INTEGER Return code
O = normal return
-7 = map not drawn
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8.5 GG_PANL - DEFINE VIEW REGION

This subroutine sets the view region for the panel specified.
If requested, a box will be drawn around the region.

The input for PANEL specifies the panel location, panel outline
color, line type and width separated with slashes. The panel
location determines the location of the view region on the
graphics device. It may be specified using a number or
abbreviation as follows:

NUMBER ABBREVIATION DESCRIPTION
0 ALL Entire device
1 UL Upper left quadrant
2 UR Upper right quadrant
3 LL Lower left quadrant
4 LR Lower right quadrant
5 L Left half
6 R Right half
7 T Top half
8 B Bottom half

Horizontal or vertical panels which divide the screen into thirds
or fourths may be created using the syntax Tij where T is either
V for vertical or H for horizontal, i is 3 for thirds or 4 for

fourths, and j is the actual panel counting from the top or left.

The view region may also be specified as four numbers separated
with semicolons, giving the lower left and upper right corners
in fractions of the graphics display area.

GG_PANL ( PANEL, IRET )

Input parameters:

PANEL CHAR* Input for PANEL
Output parameters:
IRET INTEGER Return code
O = normal return
-9 = invalid region
-10 = panel not recognized
-11 = error in setting view
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8.6 GG_PROJ - PROCESS PROJ INPUT

This subroutine decodes the user input for the parameter PROJ.
The input may contain parts separated with slashes. The first
part must be the projection name. Other parts may include:

NM - margins will be set to O
3 numbers - angles for a full map projection
4 numbers - margins

If angles are input, ANGFLG will be set to indicate that a full map
projection was specified. If margins are not input and NM is also
not included in the string, default margins will be set. The
default for map projections is (0,3,0,0) and for graphs is
(6,4,4,1). A complete description of projections and margins can
be found in the GEMPLT Programmer’s Guide.

GG_PROJ ( PROJ, CPRJ, ANGLE, ZMARG, ANGFLG, IRET )

Input parameters:

PROJ CHAR* Input projection string
Output parameters:

CPRJ CHAR* Projection name

ANGLE (3) REAL Projection angles

ZMARG (4) REAL Margins

ANGFLG LOGICAL Angle flag

IRET INTEGER Return code

O = normal return



GRAPHICS (GG) LIBRARY

8.7 GG_SAOI - DEFINE AOIPS SATELLITE NAV

This subroutine sets the satellite navigation for an AOIPS image.
In this case, GAREA is the name of an AOIPS image file.
GG_SAOI ( GAREA, IRET )

Input parameters:

GAREA CHAR* Image name
Output parameters:
IRET INTEGER Return code
O = normal return
-5 = invalid projection
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8.8 GG_SDEV - SET GRAPHICS DEVICE

This subroutine sets the graphics device in GEMPLT. If an
error is returned from GEMPLT, an error message is written.

GG_SDEV ( DEVICE, IRET )

Input parameters:

DEVICE CHAR* Device name
OQutput parameters:
IRET INTEGER Return code
0 = normal] return
-6 = invalid device specified
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8.9 GG_SGRF - DEFINE GRAPH COORDINATE SYSTEM

This subroutine defines an output graph coordinate system. PROJ
must be:

POL polar coordinates

LIN linear x and y

LOG linear x, logarithmic y

KAP linear x, y ** KAPPA ( KAPPA =2 / 7 )

The graphics area GAREA is specified by five numbers corresponding
to the lower left x, lower left y, upper right x, upper right y and
the height-to-width ratio of the plotting area. If the plot ratio
is unspecified or O, the entire area inside the margins will be used.

GG_SGRF ( PROJ, GAREA, IRET )

Input parameters:

PROJ CHAR* Projection type
GAREA CHAR* Graphics area
Output parameters:
IRET INTEGER Return code
0 = normal return
-4 = error specifying graph

-5

invalid projection
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8.10 GG_SKEW - SET UP SKEW T PLOT

This subroutine sets the graphics for a skew T plot. The aspect
ratio is computed. A section of a standard skew T is determined
and GSGRAF is called. IN_AXIS should be called first for both
XAXIS and YAXIS to establish user input or default bounds.

GG_SKEW ( XAXIS, YAXIS, PARM, RATIO, XSTRT, YSTRT, XSTOP,
YSTOP, XLBL, NXLBL, IRET )

Input parameters:

XAXIS CHAR* Input for X axis

YAXIS CHAR* Input for Y axis

PARM CHAR* Parameter list or function
Input and output parameters:

RATIO REAL Aspect ratio

XSTRT REAL Minimum on T axis

YSTRT REAL Maximum on P axis

XSTOP REAL Maximum on T axis

YSTOP REAL Minimum on P axis

XLBL (NXLBL) REAL Label values for T axis

NXLBL INTEGER Number of label values

Output parameters:
IRET INTEGER Return code
O = normal return
-12 = no temperature parm
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8§.11 GG_SMAP - SET MAP PROJECTION

This subroutine defines the map or graph projection and graphics
area in GEMPLT. If a GEMPLT <error is encountered, an error
message is written. If PROJ = DEF, the current map projection
will be retained. No validity check will be made.

The following simple map projections may be specified:
MER Mercator

NPS North Polar Stereographic

SPS South Polar Stereographic

LCC Northern Hemisphere Lambert Conic Conformal
SCC Southern Hemisphere Lambert Conic Conformal
CED Cylindrical Equidistant

MCD Modified Cylindrical Equidistant

U™ Universal Transverse Mercator

NOR North Orthographic

SOR South Orthographic

The following full map projections may also be specified:
MER Mercator
CED Cylindrical Equidistant
MCD Modified Cylindrical Equidistant
STR Polar Stereographic
AED Azimuthal equidistant
ORT Orthographic
LEA Lambert equal area
GNO Gnomonic

LCC Northern Hemisphere Lambert Conic Conformal
SCC Southern Hemisphere Lambert Conic Conformal
UM Universal Transverse Mercator

™™V Transverse Mercator

There are two satellite projections available:

AOI AOIPS/2 navigation

NPG Naval Postgraduate School navigation
The graph projections are:

POL polar coordinates

LIN linear x and y

LOG linear x, logarithmic y

KAP linear x, y ** KAPPA ( KAPPA = 2/7 )

GG_SMAP ( PROJ, GAREA, PROCUR, GARCUR, IRET )

Input parameters:
PROJ CHAR* Map projection
GAREA CHAR* Graphics area

Output parameters:
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IRET INTEGER Return code
0 normal return
-2 invalid graphics area
-5 invalid projection

[
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8.12 GG_SNPG - DEFINE NPGS SATELLITE NAV

This subroutine sets the satellite navigation for a Naval
Postgraduate School image.

GG_SNPG ( GAREA, IRET )

Input parameters:
GAREA CHAR* Image name

Output parameters:
IRET INTEGER Return code
0 = normal return

-5 = invalid projection
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8.13 GG_WSTR - WRITE TITLE

This subroutine writes a string on a graphics plot. The

string will be centered on the line specified.
string will be written one line from the bottom of the plot.

GG_WSTR ( STRING, LINE, IRET )

Input parameters:
STRING CHAR*
LINE INTEGER

Output parameters:
IRET INTEGER

String to be written
Line number
<0 = lines from bottom
O = bottom line
>0 = lines from top

Return code
0 = normal return

If LINE = O,

the
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Grid Support (GR) Library Summary

The grid support library subroutines allow manipulation of
information in GEMPAK grid files. Subroutines are available to
create and decode analysis and navigation block information. Also
included are subroutines to open grid files, set the grid
navigation in GEMPLT, check grid boundaries, and define contour
levels.

GR_LIST is available to list all the grids in a file. In the
past, this subroutine would list grids based upon partial grid
specifications. Currently, it lists all the grids in a file.

Error codes:

[GR 3] User typed EXIT.

[GR 2] Note: data have been internally rescaled.

[GR -1] Invalid input time.

[GR -2] Invalid input level.

[GR -3] Wind components not found.

[GR -4] File ... cannot be opened.

[GR -5] Invalid grid spacing.

[GR -6] Invalid navigation block.

[GR -7] Error defining grid navigation in GEMPLT.

[GR -8] Invalid data range.

[GR -9] Invalid grid or grid subset size.

[GR -10] Invalid analysis type.

[GR -11] Number of output LUNs must be positive.

[GR -12] INPUT ... for grid point is invalid.

[GR -13] Error in getting KX and KY from grid common block.
[GR -14] Data could not be scaled.

[GR -15] START and STOP values for axis are missing.

[GR -16] Invalid input for GPACK. No packing will be done.
[GR -17] Axis labelling interval cannot be determined.

[GR -18] Endpoints are too close together.
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GR Library Calls
GR_ALGN ( grdin, deltax, deltay, / grdout, kx, ky, iret )

GR_AXLV ( dmin, dmax, start, stop, rint, stradj, stpadj, /v,
nv, iret )

GR_CLVL ( maxlvl, cmin, cmax, cint, dmin, dmax, / nlvl, clvl,
iret )

GR_CMPV ( rmin, rmax, riant, maxlvl, / nlvl, clvl, iret )
GR_CVAL ( rmin, rmax, / rint, iret )

GR_FILE ( gdfile, wrtflg, / gdcur, igdfln, / lasttm, maxgrd,
iret )

GR_FIXA ( igdfln, area, / areout, iret )

GR_GAIM  ( kx, ky, / imin, jmin, imax, jmax, iret )

GR_GTIM ( gdattm, firstm, lasttm, / gdtiml, gdtim2, iret )
GR_INTP ( inttyp, gx, gy, npts, kx, ky, grid, / sdint, iret )
GR_LEVL ( glevel, / levell, level2, iret )

GR_LIST ( nlun, luns, igdfln, mesage, / answer, iret )
GR_LTLN ( kx, ky, / rlat, rlon, iret )

GR_MBAN ( deltan, deltax, deltay, gbnds, ebnds, dbnds, / anlblk,
iret )

GR_MNAV ( proj, kx, ky, rlatl, rlonl, rlat2, rlon2, angll, angl?2,
angl3, angflg, / rnvblk, iret )

GR_OPEN ( gdfile, wrtflg, / gdcur, igdfln, / lasttm, anl, rnav,
numgrd, maxgrd, newfil, iret )

GR_PACK ( gpack, / ipktyp, nbits, iret )
GR_PLIN ( endpts, / npts, rgx, rgy, rlat, rlon, iret )
GR_PLOC ( gpoint, / rgx, rgy, rlat, rlon, iret )

GR_RBAN ( anlblk, / deltan, deltax, deltay, gbnds, ebnds, dbnds,
iextnd, iret )

GR_RNAV ( rnvblk, / proj, kx, ky, iret )
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GR_SNAV
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( iflno, gdtime, level, ivcord, / gridl, grid2, igx,
igy, iret )

( cscale, kx, ky, imin, jmin, imax, jmax, / grid, / iscale,
rmin, rmax, iret )

( navsz, rnvblk, / iret )

( z, kx, ky, imin, jmin, imax, jmax, / rmin, rmax, ravg,
rdev, iret )

( iflno, gdtime, level, ivcord, / gridl, grid2, wcmp,
wmks, wparm, igx, igy, iret )

( lun, title, ignum, gdattm, level, ivcord, parm, / iret )
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9.1 GR_ALGN - ALIGN GRID CORNERS

This subroutine aligns a grid on grid points. The lower left
corner specified in the input grid corners is moved to the left
and down if necessary. The input and output grid corners are
arrays ordered as follows: lower left lat, lower left lon, upper
right lat, upper right lon.

GR_ALGN ( GRDIN, DELTAX, DELTAY, GRDOUT, KX, KY, IRET )

JInput parameters:

GRDIN (4) REAL Input grid corners
DELTAX REAL X grid spacing
DELTAY REAL Y grid spacing
Output parameters:
GRDOUT (4) REAL Aligned grid corners
KX INTEGER Number of points in x dir
KY INTEGER Number of points in y dir
IRET INTEGER Return code

0 = normal return
-5 = invalid grid spacing
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9.2 GR_AXLV - COMPUTE AXIS LABELS

This subroutine defines axis label values given the data range,
the axis range and labeLling interval, if it is defined. A suitable
label interval is determined automatically if it is missing.

GR_AXLV ( DMIN, DMAX, START, STOP, RINT, STRADJ, STPADJ, V, NV,

IRET )

Input parameters:

DMIN REAL Minimum data value

DMAX REAL Maximum data value

START REAL Starting value on axis

STOP REAL Stopping value on axis

RINT REAL Labelling interval

STRAD]J LOGICAL Flag to permit adjusting START

STPADJ LOGICAL Flag to permit adjusting STOP
Output parameters:

Vv (NV) REAL Array of label values

NV INTEGER Number of label values

IRET INTEGER Return code

0 = normal return
-15 START or STOP missing
-17 Scaling cannot be done
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9.3 GR_CLVL - SELECT CONTOUR LEVELS

This subroutine selects contour levels given the range of data
values in the grid subset area input for the contour interval

and the minimum and maximum grid values. If the minimum or maximum
input value is missing, the data value will be used. If the contour
interval is non-positive, a contour interval producing five to ten
contours will be selected.

GR_CLVL ( MAXLVL, CMIN, CMAX, CINT, DMIN, DMAX, NLVL, CLVL, IRET )

Input parameters:

MAXLVL INTEGER Max number of contour levels
CMIN REAL Minimum contour value
CMAX REAL Maximum contour value
CINT REAL Contour interval
DMIN REAL Minimum data value
DMAX REAL Maximum data value
Output parameters:
NLVL INTEGER Number of contour levels
CLVL (NLVL) REAL Contour levels
IRET INTEGER Return code

O = normal return
-8 = invalid data range
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9.4 GR_CMPV - COMPUTE CONTOUR LEVELS

This subroutine defines contour levels, given the data range and

the contour interval.

GR_CMPV  ( RMIN, RMAX, RINT, MAXLVL, NLVL, CLVL, IRET )

Input parameters:

RMIN REAL
RMAX REAL
RINT REAL
MAXLVL INTEGER
Output parameters:
NLVL INTEGER
CLVL (NLVL) REAL
IRET INTEGER

Minimum value

Maximum value

Contour interval

Max number of contour levels

Number of contour levels
Contour levels
Return code

O = normal return

-8 = invalid range
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9.5 GR_CVAL - SELECT CONTOUR INTERVAL

This subroutine selects a contour interval, given minimum and
maximum data values. The selected interval will generate
five to ten contour levels.

GR_CVAL ( RMIN, RMAX, RINT, IRET )

Input parameters:

RMIN REAL Minimum data value
RMAX REAL Maximum data value
OQutput parameters:
RINT REAL Contour interval
IRET INTEGER Return code
0 = normal return
-8 = invalid data range
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9.6 GR_FILE - OPEN GRID FILE FOR GRAPHICS

This subroutine opens a grid file. The input file name is first
compared to the name of the current open grid file. If it is a new
file, the old file is closed and the new file is opened. If the new
open is successful, GDCUR is updated. This subroutine also sets the
grid navigation in GEMPLT and initializes the grid diagnostics
package by calling DG_INIT.

Note that the grid diagnostics subroutines now allow more than one
open file. In order to use this feature, DG_OFIL should be used to
open grid files.

GR_FILE ( GDFILE, WRTFLG, GDCUR, IGDFLN, LASTTM, MAXGRD, IRET )

Input parameters:

GDFILE CHAR* File name input by user
WRTFLG LOGICAL Write access flag

Input and output parameters:
GDCUR CHAR* Current file name
IGDFLN INTEGER Grid file number

Output parameters:
LASTT™M CHAR* Last time in file
MAXGRD INTEGER Maximum number of grids
IRET INTEGER Return code

O = normal return
-4 = grid file not opened
-6 grid navigation error
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9.7 GR_FIXA - FIX AREA

This subroutine takes ARFA and replaces GRID or DSET with the grid
area, EXTEND with the extend area, and DATA with the data area.
GRID or DSET is obtained from the navigation block; EXTEND and
DATA are obtained from the analysis block.

GR_FIXA ( IGDFLN, AREA, AREOUT, IRET )

Input parameters:

IGDFLN INTEGER Grid file number
AREA CHAR* Area
Output parameters:
AREOQUT CHAR* New area
IRET INTEGER Return code
0 = normal return
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9.8 GR_GAIM - FIND GRID SUBSET AREA
This subroutine finds the boundaries of a subgrid which covers the
graphics area.
GR_GAIM ( KX, KY, IMIN, JMIN, IMAX, JMAX, IRET )
Input parameters:
KX INTEGER Number of grid points in x dir

KY INTEGER Number of grid points in y dir

Output parameters:

IMIN INTEGER Minimum x value in area
JMIN INTEGER Minimum y value in area
IMAX INTEGER Maximum x value in area
JMAX INTEGER Maximum y value in area
IRET INTEGER Return code

O = normal return
-9 = invalid subgrid
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9.9 GR_GTIM - PROCESS INPUT TIME

This subroutine changes the user input for grid time into two
GEMPAK times. These two times are separated with a colon (:)
and indicate the two times used to compute the grid function.
GR_GTIM ( GDATTM, FIRSTM, LASTTM, GDTIM1, GDTIM2, IRET )

Input parameters:

GDATTM CHAR* Grid time input

FIRSTM CHAR* First time in grid file

LASTTM CHAR* Last time in grid file
Output parameters:

GDT IM1 CHAR* First input time

GDTIM2 CHAR* Second input time

IRET INTEGER Return code

0 = normal return
-1 = invalid input time
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9.10 GR_INTP - INTERPOLATE GRID DATA

This subroutine interpolates data from a grid to a set of points
defined in GX, GY. Bilinear interpolation is the only interpolation

type implemented.

GDPINT ( INTTYP, GX, GY, NPTS, KX, KY, GRID, SDINT, IRET )

Input parameters:

INTTYP INTEGER Interpolation type
GX (NPTS) REAL Grid x coordinates
GY (NPTS) REAL Grid y coordinates
NPTS INTEGER Number of coordinates
KX INTEGER Number of x grid points
KY INTEGER Number of y grid points
GRID (KX,KY) REAL Grid data

Output parameters:
SDINT (npts) REAL Interpolated data
IRET INTEGER Return code

O = normal return
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9.11 GR_LEVL -

This subroutine changes
integers which represent the layer requested.
invalid values are entered,
LIST is no longer an option in this

GR_LEVL ( GLEVEL,

Input parameters:
GLEVEL

OQutput parameters:
LEVEL1
LEVEL2
IRET

GRID SUPPORT (GR) LIBRARY

PROCESS INPUT LEVEL

LEVEL1,

CHAR*

INTEGER
INTEGER
INTEGER

the user

the output level is
subroutine.

LEVEL2,

IRET )

Grid level

input for grid level into two
If no value or

set to -1.

input

First level of layer

Second level of layer
Return code
normal return

0=
-2 =

invalid

input level



GRID SUPPORT (GR) LIBRARY

9.12 GR_LIST - LIST GRIDS IN FILE

This subroutine lists all the grids in a grid file and prompts the
user for input. The input will be returned in ANSWER. It is no
longer possible to list only selected grids. The list may be sent
to as many as four output units.

GR_LIST ( NLUN, LUNS, IGDFLN, MESAGE, ANSWER, IRET )

Input parameters:

NLUN INTEGER Number of output units
LUNS (4) INTEGER Logical output unit numbers
IGDFLN INTEGER Grid file number
MESAGE CHAR* Message to write
Output parameters:
ANSWER CHAR* User input
IRET INTEGER Return code

3 = user entered EXIT
0O = normal return
-11 = less than 1 output LUN
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9.13 GR_LTLN - GET LAT/LON AT GRID POINTS

This subroutine computes the latitude and longitude at each grid
point. The grid must be defined in GEMPLT before this subroutine
is called.

GR_LTLN ( KX, KY, RLAT, RLON, IRET )

Input parameters:

KX INTEGER Number of points in x dir
KY INTEGER Number of points in y dir
Output parameters:
RLAT (KX,KY) REAL Latitudes in degrees
RLON (KX,KY) REAL Longitudes in degrees
IRET INTEGER Return code
0 = normal return

-6

grid projection error
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9.14 GR_MBAN - MAKE BARNES ANALYSIS BLOCK

This subroutine makes a Barnes analysis block. The analysis block
generated is 128 words long. All the bounds must be entered in
the order: lower left latitude; lower left longitude; upper

right latitude; upper right longitude.

GR_MBAN ( DELTAN, DELTAX, DELTAY, GBNDS, EBNDS, DBNDS, ANLBLK,

IRET )
Input parameters:
DELTAN REAL Station spacing
DELTAX REAL Grid spacing in x dir
DELTAY REAL Grid spacing in y dir
GBNDS (4) REAL Grid area bounds
EBNDS (4) REAL Extended area bounds
DBNDS (4) REAL Data area bounds
Output parameters:
ANLBLK (128) REAL Analysis block
IRET INTEGER Return code

O = normal return
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9.15 GR_MNAV - MAKE NAVIGATION BLOCK
This subroutine makes a navigation block for a grid file. The
projection may be any simple, full or graph projection. If

ANGFLG is set, the projection must be a full map projection.
Otherwise, a simple map projection will be defined.

GR_MNAV ( PROJ, KX, KY, RLAT1, RLON1, RLAT2, RLON2, ANGL1,
ANGL2, ANGL3, ANGFLG, RNVBLK, IRET )

Input parameters:

PROJ CHAR* Projection name

KX INTEGER Number of x grid points

KY INTEGER Number of y grid points

RLAT1 REAL Lower left latitude/x

RLON1 REAL Lower left longitude/y

RILAT2 REAL Upper right latitude/x

RLON2 REAL Upper right longitude/y

ANGL1 REAL Projection angle 1

ANGL2 REAL Projection angle 2

ANGL3 REAL Projection angle 3

ANGFLG LOGICAL Full projection flag
Output parameters:

RNVBLK (256) REAL Navigation block

IRET INTEGER Return code

0 = normal return
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9.16 GR_OPEN - OPEN GRID FILE

This subroutine opens a grid file. The input file name is first
compared to the name of the current open grid file. If it is a new
file, the old file is closed and the new file is opened. If the new
open is successful, GDCUR is updated.

Note that this subroutine does not set the navigation information
in GEMPLT or initialize the DG package.

GR_OPEN ( GDFILE, WRTFLG, GDCUR, IGDFLN, LASTTM, ANL, RNAV,
NUMGRD, MAXGRD, NEWFIL, IRET )

Input parameters:

GDFILE CHAR* Grid file name
WRTFLG LOGICAL Write access flag

Input and output parameters:
GDCUR CHAR* Current file name
IGDFLN INTEGER Grid file number

OQutput parameters:
LASTTM CHAR* Last time in file
ANL (*) REAL Analysis block
RNAV (*) REAL Navigation block
NUMGRD INTEGER Number of grids in file
MAXGRD INTEGER Maximum number of grids
NEWFIL LOGICAL New file flag
IRET INTEGER Return code

0 = normal return
-4 = file open error



GRID SUPPORT (GR) LIBRARY
9.17 GR_PACK - DECODE GRID PACKING INFO

This subroutine decodes the user input for grid packing into the
number of bits / precision and packing type. The valid packing
types are GRIB, DEC and DIF. If the packing type is DEC, NBITS
is the precision; otherwise, NBITS is the number of bits.

GR_PACK ( GPACK, IPKTYP, NBITS, IRET )

Input parameters:

GPACK CHAR* Number of bits / packing type
Output parameters:
IPKTYP INTEGER GEMPAK packing type
NBITS INTEGER Number of bits
IRET INTEGER Return code
O = normal return
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9.18 GR_PLIN - GET POINTS FOR CROSS SECTION

This subroutine translates the user input for the end points of a
cross-section line through a grid into an array of locations along
the line segment. The locations in the output array are evenly
spaced, with the spacing being approximately the grid spacing.

GR_PLIN ( ENDPTS, NPTS, RGX, RGY, RLAT, RLON, IRET )

Input parameters:

ENDPTS CHAR* User input for end points
Output parameters:

NPTS REAL Number of points along line

RGX (NPTS) REAL X grid point

RGY (NPTS) REAL Y grid point

RLAT (NPTS) REAL Latitude

RLON (NPTS) REAL Longitude

IRET INTEGER Return code

O = normal return
-12 = invalid grid point
-18 = endpoints too close
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9.19 GR_PLOC - GET INPUT FOR GRID POINT

This subroutine translates the user input for a grid point into an
actual grid point, x and y coordinates, and latitude and longitude.

GR_PLOC ( GPOINT, RGX, RGY, RLAT, RLON, IRET )

Input parameters:

GPOINT CHAR* User input for grid point
Output parameters:
RGX REAL X grid point
RGY REAL Y grid point
RLAT REAL Latitude
RLON REAL Longitude
IRET INTEGER Return code
O = normal return
-12 = invalid grid point

-13 = error in getting KX, KY
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9.20 GR_RBAN - READ BARNES ANALYSIS BLOCK

This subroutine reads a Barnes analysis block. All the bounds
are returned in the order: lower left latitude; lower left
longitude; upper right latitude; upper right longitude.

GR_RBAN ( ANLBLK, DELTAN, DELTAX, DELTAY, GBNDS, EBNDS, DBNDS,
IEXTND, IRET )

Input parameters:

ANLBLK (128) REAL Analysis block

Output parameters:
DELTAN REAL Station spacing
DELTAX REAL Grid spacing in x dir
DELTAY REAL Grid spacing in y dir
GBNDS (4) REAL Grid area bounds
EBNDS (4) REAL Extend area bounds
DBNDS (4) REAL Data area bounds
IEXTND (4) INTEGER Extend grid points
IRET INTEGER Return code

O = normal return

-10 = invalid analysis block
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9.21 GR_RNAV - READ NAVIGATION BLOCK

This subroutine gets the projection and grid size from a grid
navigation block.

GR_RNAV ( RNVBLK, PROJ, KX, KY, IRET )

Input parameters:

RNVBLK (256) REAL Navigation block
Output parameters:
PROJ CHAR* Projection name
KX INTEGER Number of points in x dir
KY INTEGER Number of points in y dir
IRET INTEGER Return code
0 = normal return
-6 = invalid navigation
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9.22 GR_ROBS - READ GRID RELATIVE WINDS

This subroutine retrieves grid relative observed wind components

from a grid file. The grid components must be stored as UREL
and VREL.
GR_ROBS ( IFLNO, GDTIME, LEVEL, IVCORD, GRID1, GRID2, IGX, IGY,
IRET )
Input parameters:
IFLNO INTEGER Grid file number
GDTIME (2) CHAR* Grid time
LEVEL (2) INTEGER Grid level
IVCORD INTEGER Grid vertical coordinate
Output parameters:
GRID1 (*) REAL U-component grid
GRID2 (*) REAL V-component grid
IGX INTEGER Number of points in x dir
IGY INTEGER Number of points in y dir
IRET INTEGER Return code
0 = normal return
-3 = wind unavailable
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9.23 GR_SCAL - COMPUTE GRID SCALING

This subroutine computes the scaling term to be used for scaling
grid data. If CSCALE contains a number, it will be used as a
scaling factor. If CSCALE is missing, undefined or greater than
20 in absolute value, an appropriate scaling factor will be
computed. The grid data are multiplied by 10 ** ISCALE. If

the data are too small to be scaled with ISCALE = 20, ISCALE is
set to IMISSD and IRET = -14.

GRSCAL ( CSCALE, KX, KY, IMIN, JMIN, IMAX, JMAX, GRID, ISCALE,
RMIN, RMAX, IRET )
Input parameters:
CSCALE CHAR * Input scale factor
KX INTEGER Number of grid points in x dir
KY INTEGER Number of grid points in y dir
IMIN INTEGER Minimum x grid point
IMIN INTEGER Minimum y grid point
IMAX INTEGER Maximum x grid point
JIMAX INTEGER Maximum y grid point
Input and output parameters:
GRID (KX,KY) REAL Grid of data to be scaled
OQutput parameters:
ISCALE INTEGER Scale factor
RMIN REAL Data minimum
RMAX REAL Data maximum
IRET INTEGER Return code

0 = normal return

-8 = no data in range

-9 = invalid subset range
-14 = scaling not possible
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9.24 GR_SNAV - SET NAVIGATION IN GEMPLT

This subroutine sets up a grid coordinate system in GEMPLT. The
navigation block should be sent as it was received from the grid
file open subroutine. Note that the graphics projection and mode
must be defined before GR_SNAV is called. This subroutine will fail
if the grid mode is not the same as the current GEMPLT mode.

GR_SNAV  ( NAVSZ, RNVBLK, IRET )

Input parameters:
NAVSZ INTEGER Length of navigation block

RNVBLK (NAVSZ) REAL Navigation block

Output parameters:
IRET INTEGER Return code
0 = normal return
-6 = invalid navigation type
-7 = GEMPLT error
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9.25 GR_STAT - COMPUTE GRID STATISTICS

This subroutine computes grid statistics.

GR_STAT ( Z, KX, KY, IMIN, JMIN, IMAX, JMAX, RMIN, RMAX,
RAVG, RDEV, IRET )

Input parameters:

Z (KX,KY) REAL Data array
KX INTEGER Number of points in x dir
KY INTEGER Number of points in y dir
IMIN INTEGER Lower left corner of subgrid
JMIN INTEGER Lower left corner of subgrid
IMAX INTEGER Upper right corner of subgrid
IMAX INTEGER Upper right corner of subgrid
Qutput parameters:

RMIN REAL Minimum data value
RMAX REAL Maximum data value
RAVG REAL Average data value
RDEV REAL Standard deviation
IRET INTEGER Return code

0 = normal return

-8 = no data in range

-9 = jinvalid subset area



9.26 GR_WOBS -

This subroutine retrieves the observed wind components from a grid
The grid file is searched for the following parameter names:

GRID SUPPORT (GR) LIBRARY

GET OBSERVED WINDS

"VWND'’
>VKNT’
"SPED’
*SKNT’

file.

'UWND’ and

"UKNT’ and

"DRCT’ and

'DRCT’ and
GR_WOBS ( IFLNO, GDTIME, LEVEL,

WMKS, WPARM,

Input parameters:
IFLNO
GDTIME (2)
LEVEL (2)
IVCORD

Output parameters:
GRID1 (*)
GRID2 (*)
WCMP

WMK S
WPARM
IGX
IGY
IRET

INTEGER
CHAR*

INTEGER
INTEGER

REAL
REAL
LOGICAL

LOGICAL
CHAR*

INTEGER
INTEGER
INTEGER

IGX,

IGY,

IVCORD, GRID1, GRID2, WCMP,
IRET )

Grid file number

Grid time

Grid level

Grid vertical coordinate

First grid
Second grid
Component type

true = u,v

false = speed,direction
MKS units flag
Wind components concatenated
Number of points in x dir
Number of points in y dir
Return code

0 = normal return

-3 wind unavailable
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9.27 GR_WTRM - WRITE GRID IDENTIFIER TO TERMINAL

This subroutine writes a grid identifier to the specified logical
unit using a standard format. TITLE is set to indicate that the

title line:

NUM TIME1 TIME2 LEVEL1 LEVEL2 VCORD PARM

is to be written first. If IGNUM is not positive, the grid
number will not be written and will not be included in the title.

GR_WIRM ( LUN, TITLE, IGNUM, GDATIM, LEVEL, IVCORD, PARM, IRET )

Input parameters:

LUN INTEGER Logical unit for write
TITLE LOGICAL Flag to write title
IGNUM INTEGER Grid number
GDATTM (2) CHAR*20 GEMPAK time
LEVEL (2) INTEGER Vertical levels
IVCORD INTEGER Vertical coordinate
PARM CHAR*12 Parameter name
Output parameters:
IRET INTEGER Return code
0 = normal return
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Input Parameter (IN) Library Summary

The input parameter library is used to decode user input for
standard GEMPAK variables.

ERROR MESSAGES:

[IN +2]
[IN +1]
[IN -1]
[IN -2]
[IN -3]
[IN -4]
[IN -5]
[IN -6]
[IN -7]
[IN -8]

WARNING, no output has been requested.
START or STOP not specified for axis.
Error opening OUTPUT files.

for AXIS is insufficient or invalid.
INPUT is invalid for CINT.
Grid data for contouring is all missing or constant.
Mandatory levels requested, but coordinate is not p.
Axis limits are missing or indeterminant.
Range for time axis is zero.
Time axis increment results in too many blocks.
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IN_AXIS

IN_BDTA
IN_CINT
IN_COLR

IN_LINE

IN_MARK
IN_MRGD
IN_OUTT
IN_PARM
IN_PRMC

IN_PRMF

IN_PTYP
IN_SKYC

IN_TAXS

IN_TEXT
IN_TITL
IN_WIND

IN_WSYM

™~

~~ SN

axis, ivcrd, skewt, parm, dmin, dmax, ilfdef, igfdef,
itfdef, / start, stop, values, nval, ilbfrq, iglfrq,
itmfrq, iret

/ iret )

cint, grid, npts, / gmin, gmax, / cval, nv, iret )
colors, nexp, / icolor, iret )

line, values, nexp, / icolor, itype, iwidth, ilabel,
iret )

marker, / mkcolr, iret )

mrgdat, / mrgflg, ipttyp, iret )

output, name, / lun, nlun, devs, iret )

nexp, parms, / prmlst, nparm, iret )

nexp, parms, / prmlst, prmcnd, nparm, iret )

prmfil, / nparm, parms, iscale, iofset, ibits, pkflg,
iret )

ptype, / iyaxis, ratio, rmargn, iret )

skysym, / iret )

taxis, maxlbl, npts, timfnd, / x, xstrt, Xstop, xtlbl,
ctlbl, nxlbl, xmndst, ilbfrq, iglfrq, itmfrq, itet )
text, / iret )

title, idlin, / icttl, 1inttl, ttlstr, iret )

wind, / wintyp, winuni, iwneclr, iret )

wsym, / iret )

INPUT (IN) LIBRARY

IN Library Calls
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10.1 IN_AXIS - PROCESS AXIS
This subroutine processes an axis variable. The start and stop
values along with an array of values are returned. The frequencies

with respect to the elements in the array of values for the
plotting of labels, grid lines and tick marks are also returned.
If any of these frequency values is missing, the corresponding
output value is set to the input defaults. Plotting begins with
the first element.

AXIS is expected to be of the form:

start/stop/incremcnt/labfrq;glnfrq;ticfrq
or
start/stop/valuel;value2;...;valueN/labfrq;glnfrq;ticfrq

In the latter case, the increment specification has been replaced
with a list of values. TFailure to specify START and STOP will
result in default values determined on the basis of DMIN and DMAX,
the vertical coordinate or the parameter. If increment = MAN,
then the mandatory levels between START and STOP are returned.

A positive increment will generate values divisible by the
increment. A negative increment will generate values incremented
from START using the absolute value of the increment. If the
SKEWT flag is set, extra lines will be added on the lower end

of the scale.

NOTE: Dimension VALUES to LLAXIS in the calling program.

IN_AXIS ( AXIS, IVCRD, SKEWT, PARM, DMIN, DMAX, ILFDEF, IGFDEF,
ITFDEF, START, STOP, VALUES, NVAL, ILBFRQ, IGLFRQ,
ITMFRQ, IRET )

Input parameters:
AXIS CHAR* Input for axis
IVCRD INTEGER Vertical coordinate
0 = NONE 2 = THTA
1 = PRES 3 = HGHT

SKEWT LOGICAL Flag skewT plot T axis

PARM CHAR* Parameter name (optional)

DMIN REAL Data minimum

DMAX REAL Data maximum

ILFDEF INTEGER Default label frequency

IGFDEF INTEGER Default grid line frequency

ITFDEF INTEGER Default tick mark frequency
Output parameters:

START REAL Starting value for axis

STOP REAL Stopping value for axis

VALUES (NVAL) REAL Array of values
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NVAL
ILBFRQ
IGLFRQ
I TMFRQ
IRET

INPUT (IN) LIBRARY

INTEGER
INTEGER
INTEGER
INTEGER
INTEGER

10-5

Number of values
Label frequency
Grid line frequency
Tick mark frequency
Return code

0 = normal return

.2 = incorrect specification
.5 = MAN lvls not appropriate
-6 = axis bounds are missing
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10.2 IN_BDTA - GEMPAK BILOCKDATA

This subroutine serves as a BLOCKDATA statement,
variables in GEMPAK common blocks. This subroutine is called

by IP_INIT. If a GEMPAK program does not call IP_INIT, it must
call IN_BDTA directly.

initializing

IN_BDTA ( IRET )

Output parameters:

IRET INTEGER Return code

O = normal return
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10.3 IN_CINT - PROCESS CINT

This subroutine processes the user contour specification. If
GMIN or GMAX is set to the missing value, the values in the grid
are used to compute GMIN and GMAX. GRID is not used if GMIN and
GMAX are not missing. An array of values is returned.

CINT is expected to be of the form:

increment/minimum/maximum

or
valuel;value2;...;valueN

where the minimum and maximum give the range for the contours. If
the minimum equals the maximum, a single contour with that value
is assumed. In the latter specification, the specified contour
levels are used, and the minimum and maximum are ignored.

IN_CINT ( CINT, GRID, NPTS, GMIN, GMAX, CVAL, NV, IRET )

Input parameters:

CINT CHAR* Input for contours
GRID (NPTS) REAL Array of data
NPTS INTEGER Number of grid values
Input and output paramters:
GMIN REAL Minimum grid value
GMAX REAL Maximum grid value
Output parameters:
CVAL REAL List of contour levels
NV INTEGER Number of contour levels
IRET INTEGER Return code
0 = normal return
-3 = invalid input

-4

constant grid
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10.4 IN_COLR - PROCESS COLOR

This subroutine converts the input for the COLORS variable into a
list of colors. If the number of colors is less than the number
expected, the input colors will be repeated to fill the buffer.
If COLORS is blank, the default is color 1.

The colors can now be queried or set by name. The color names
corresponding to the color numbers can be listed by ending the
color list with a ?. Color numbers can be set to specific colors

by using the =. For example, l1=red;2=orange;3=blue;4;5? will
set color number 1 to red, 2 to orange, 3 to blue and it will list
the current color names for all color numbers.

IN_COLR ( COLORS, NEXP, ICOLOR, IRET )

Input parameters:

COLORS CHAR* COLORS input

NEXP INTEGER Number of colors
Output parameters:

ICOLOR (NEXP) INTEGER Color number array

IRET INTEGER Return code

O = normal return
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10.5 IN_LINE - PROCESS LINE

This subroutine converts the input for the LINE variable into a
list of colors, line types, line widths and line label flags.

If the number of specifications is less than the number expected,
the input sequence will be repeated to fill the buffer.

The LINE input must be of the form:
coll;col2;.../typl;typ2.../widl;wid2.../labl;lab2...
In general, lines are turned off by specifying color = O.

0 for line type or width will use a default value of 1. O for
line label will suppress labelling.

Note that the colors can now be set or queried by name. See IN_COLR
for details.

If the line type is set to a single negative number, negative
values will have the line type specified and positive values
will be solid (line type = 1). If the label is set to a single
number, say n, then every nth value will be labelled.

IN_LINE ( LINE, VALUES, NEXP, ICOLOR, ITYPE, IWIDTH, ILABEL,

IRET )

Input parameters:
LINE CHAR* LINE input
VALUES (NEXP) REAL Data values to draw and label
NEXP INTEGER Number expected

Output parameters:
ICOLOR (NEXP) INTEGER Color number array
ITYPE (NEXP) INTEGER Line type number array
IWIDTH (NEXP) INTEGER Line width number array
ILABEL (NEXP) INTEGER Line label number array
IRET INTEGER Return code

0 = normal return
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10.6 IN_MARK - PROCESS MARKER

This subroutine decodes the marker string which is in the form:
color # / marker # / size / width / hw, sw flag
Note that the hw, sw flag can appear anywhere in the string.

The marker size is a real number which is a multiplier for the
base marker size. If the size is 0.0, the current size will be
used. If the marker color is O, no marker will be drawn. If
the marker color is blank, color number 1 will be used. If

the marker number is missing or O, the current marker number
will be used. The marker type, size and width are set in this
subroutine, while the color is returned so that the program may

set it when actually plotting markers. The GEMPLT package must
be initialized before this subroutine is called.

IN_MARK ( MARKER, MKCOLR, IRET )

Input parameters:

MARKER CHAR* Marker input
Output parameters:
MKCOLR INTEGER Marker color
IRET INTEGER Return code
O = normal return
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10.7 IN_MRGD - PROCESS MRGDAT

This subroutine breaks the user input for MRGDAT into a flag
indicating whether merged data are to be used and a type for
unmerged data. The default for MRGFLG is true and for IPTTYP
is 3.

IN_MRGD ( MRGDAT, MRGFLG, IPTTYP, IRET )

Input parameters:

MRGDAT CHAR* User input for MRGDAT
Output parameters:

MRGFLG LOGICAL Merged file type

IPTTYP INTEGER Unmerged type

1 = man below 100 mb
2 man & sig below 100 md
3 = man & sig below & above
IRET INTEGER Return code
0 = normal return
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10.8 IN_OUTT - PROCESS OUTPUT

This subroutine processes the OUTPUT variable. The requested
output types are determined and corresponding logical unit numbers
are returned. Output may be directed to the terminal, a file,

or a printer. OUTPUT will be searched for 'T’, 'P’, and 'F’ to
determine which output devices are requested. If the output
devices are followed by a slash and a string, the string will be
used as the name of the output file. If file output is requested
and no file name is specified, the file will be called NAME.FIL,
where name is an input variable to this subroutine and should

be the name of the executing program. If no valid devices are
specified, output will be sent to the terminal. If the output
request contains an ‘N’ before the slash, no output will be
written.

IN_OUTT ( OUTPUT, NAME, LUN, NLUN, DEVS, IRET )

Input parameters:

OUTPUT CHAR* Output variable
NAME CHAR* Program name
Output parameters:

LUN (NLUN) INTEGER Logical unit numbers
NLUN INTEGER Number of output devices
DEVS (NLUN) CHAR* 1 Device name (T,P,F)
IRET INTEGER Return code

O = normal return

-1 = error opening files
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10.9 IN_PARM - PROCESS PARMS

This subroutine processes the input variable PARMS where the
input string contains a list of parameter names separated by
semicolons. All spaces are eliminated from the input string.

If two consecutive semicolons are found, the parameter BLNK will
be inserted.

IN_PARM ( NEXP, PARMS, PRMLST, NPARM, IRET )

Input parameters:

NEXP INTEGER Maximum number of parameters
PARMS CHAR* Parameter string
Output parameters:
PRMLST (NPARM) CHAR* Parameter array
NPARM INTEGER Number of parameters
IRET INTEGER Return code
O = normal return
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10.10 IN_PRMC - PROCESS PARMS AND CONDITIONS

This subroutine processes the input variable PARMS where the

input string contains a list of parameter names separated with
semicolons. All spaces are eliminated from the input string.

If two consecutive semicolons are found, the parameter BLNK will
be inserted. Any characters after the fourth character in the
parameter name are returned as conditions. This subroutine is the
same as IN_PARM except that the condition array is returned here.

IN_PRMC ( NEXP, PARMS, PRMLST, PRMCND, NPARM, IRET )

Input parameters:

NEXP INTEGER Maximum number of parameters
PARMS CHAR* Parameter string

Output parameters:
PRMLST (NPARM) CHAR*4 Parameter array
PRMCND (NPARM) CHAR* Parameter condition array
NPARM INTEGER Number of parameters
IRET INTEGER Return code

O = normal return
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10.11 IN_PRMF - PROCESS PACKING INFO

This subroutine receives the user input for parameter packing
and returns the packing information. The input is either the
name of a file containing the information or the information
itself entered as follows:

PRM1/MIN1-MAX1-RES1; PRM2/MIN2-MAX2-RES2;

where PRMn is the parameter name, MINn is the minimum for PRMn,
MAXn is the maximum for PRMn, and RESn is the resolution.

IN_PRMF ( PRMFIL, NPARM, PARMS, ISCALE, IOFSET, IBITS, PKFLG

IRET )
Input parameters:
PRMFIL CHAR* Input packing information
Output parameters:
NPARM INTEGER Number of parameters
PARMS (NPARM) CHAR* Parameter names
ISCALE (NPARM) INTEGER Scaling for packing
IOFSET (NPARM) INTEGER Offset for packing
IBITS (NPARM) INTEGER Number of packing bits
PKFLG LOGICAL Packing flag
IRET INTEGER Return code
0 = normal return
-9 = invalid packing info

-10
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10.12 IN_PTYP - PROCESS PTYPE

This subroutine translates the variable PTYPE and returns values
for the axis type, height-to-width ratio, and the margins., If
the margins are not specified, -1. is returned.

IN_PTYP ( PTYPE, IYAXIS, RATIO, RMARGN, IRET )

Input parameters:

PTYPE CHAR* Y axis input

Output parameters:
IYAXIS INTEGER Y axis integer type
RATIO REAL Height-to-width ratio
RMARGN (4) REAL Margins
IRET INTEGER Return code

O = normal return
-7 = invalid axis type
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10.13 IN_SKYC - DECODE SKY COVERAGE SYMBOL

This subroutine decodes the input for the sky coverage symbol.

The variable has three parts separated by slashes. The first part
contains the symbol size. The second part contains the symbol
width. The third part contains the sky coverage symbol type.

The decoded values are used to set the sky symbol defaults in
GEMPLT.

IN_SKYC ( SKYSYM, IRET )

Input parameters:

SKYSYM CHAR* Sky coverage symbol input
Output parameters:
IRET INTEGER Return code
O = normal return

10-17



INPUT (IN) LIBRARY
10.14 IN_TAXS - PROCESS TAXIS
This subroutine determines the values to use for the time axis in
a time series program. TAXIS must be in the form:

tstart-tstop-tinc;lblfrg;glnfrq;ticfrq

where the last three are the frequencies for labels, grid lines
and tick marks.

Defaults will be set for all values not supplied explicitly.

IN_TAXS ( TAXIS, MAXLBL, NPTS, TIMFND, X, XSTRT, XSTOP, XTLBL,
CTLBL, NXLBL, XMNDST, ILBFRQ, IGLFRQ, ITMFRQ, IRET )

Input parameters:

TAXIS CHAR* User input for T axis
MAXLBL INTEGER Maximum number of labels
NPTS INTEGER Number of times
TIMFND (NPTS) CHAR* GEMPAK times
Output parameters:
X (NPTS) REAL X positions of times in days
XSTRT REAL Left value of x
XSTOP REAL Right value of x
XTLBL (NXLBL) REAL X axis label positions
CTLBL (NXLBL)  CHAR* X axis labels
NXLBL INTEGER Number of x axis labels
XMNDST . REAL Min time separation in days
ILBFRQ INTEGER Label frequency
IGLFRQ INTEGER Grid line frequency
I'TMFRQ INTEGER Tick mark frequency
IRET INTEGER Return code
0 = normal return
-7 = time range is size zero
-8 = too many labels
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10.15 IN_TEXT - PROCESS TEXT

This subroutine decodes the text string which is in the form:
text size / text font / text width / hw,sw flag

Note that the hw,sw flag can appear anywhere in the string. The
specified characteristics are set in GEMPLT.

If any parameter is not input, the current default will be used.
The GEMPLT graphics package must be initialized before this
subroutine is called.

IN_TEXT ( TEXT, IRET )

Input parameters:

TEXT CHAR* Text input
OQutput parameters:
IRET INTEGER Return code
0 = normal return
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10.16 IN_TITL - PROCESS TITLE

This subroutine converts the input for the TITLE variable into a
title color, title line and title string. The inputs for TITLE are
separated by slashes.

IN_TITL ( TITLE, IDLIN, ICTTL, LINTTL, TTLSTR, IRET )

Input parameters:

TITLE CHAR* TITLE input
IDLIN INTEGER Default line
Output parameters:

ICTTL INTEGER Title color
LINTTL INTEGER Title line

TTLSTR CHAR* Title string
IRET INTEGER Return code

0 = normal return
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10.17 IN_WIND - PROCESS WIND

This subroutine decodes the input for WIND. The variable has

two parts separated by a slash. The first part contains the

wind type (B for barb, A for arrow), the wind units (M for
meters/sec, K for knots) and the color number. There should

be no slashes in this part. The second part contains the size,
width, type of the arrow or barb, and the arrowhead size separated
by slashes. The arrow/barb size is a multiple of the base size.
Type 1 plots a circle or an arrowhead for calm winds. Type 2 does
not plot anything for calm winds. The arrowhead size is a multiple
of the base arrowhead size.

An example of the wind string is: BM/1.0/5/2
IN_WIND ( WIND, WINTYP, WINUNI, IWNCLR, IRET )

Input parameters:
WIND CHAR*1 Wind input

Output parameters:
WINTYP CHAR* 1 Wind type
B = wind barb
A = wind arrow

WINUNI CHAR * Wind units

K = knots

M = meters/second
IWNCLR INTEGER Wind color
IRET INTEGER Return code

O = normal return
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10.18 IN_WSYM - DECODE WEATHER SYMBOL

This subroutine decodes the input for the weather symbol. The

variable has two parts each preceded by a *. The first part
contains the weather symbol size and the second part contains

weather symbol width.

the

IN.WSYM ( WSYM, IRET )

Input parameters:
WSYM CHAR* Weather symbol input

Output parameters:

IRET INTEGER Return code

0 = normal return
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TAE INPUT PARAMETER (IP) LIBRARY

1P_DYNM Enter dynamic tutor

IP_EXIT Exit from TAE

IP_IDNT Program identification

IP_INIT Initialize TAE

IP_LOG Receive logical variable
IPMFIL Get map file name

IP_STR Receive string variable
IP_ULOC Update local TAE variable
1P_ULOG Update global logical variable
IP_USTR Update global string variable
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TAE Input Parameter (IP) Library Summary

The TAE input parameter library provides an easy interface to the
TAE subroutines. I't makes the calls to the TAE required by standard
GEMPAK programs.

If a program is to obtain any variables from the TAE, the subroutine
IP_INIT must be called first. This subroutine initializes the TAE
variable block. The program can then obtain input parameter values
using the subroutines IP_STR or IP_LOG. GEMPAK no longer supports
the return of integer or real parameters directly from the TAE.
Also, arrays can no longer be received from the TAE.

After all parameters are checked for validity, the subroutine
IP_USTR should be called for each parameter to update the global
parameter value.

IP_DYNM is called by most GEMPAK programs to allow new parameters
to be entered and the program to be executed again in a dynamic
tutor.

IP_EXIT must be the last IP subroutine called before ending the
program. It is used to update the global values.

Note that any program calling IP_INIT must include the global
parameter $RESPOND on the REFGBL line of its PDF.

All errors from the TAE are printed when they are encountered by an
IP subroutine.

If the user is not in the TAE or if there is an error initializing
the TAE, non-TAE (NT) subroutines will be called. No changes need
to be made in any applications program to use the non-TAE interface,
provided that ALL TAE calls are made using the IP library
subroutines.

ERROR MESSAGES FROM THE TAE:

[TAE 1800] Invalid parameter name for parameter

[TAE 1801] Invalid parameter type for parameter

[TAE 1805] Duplicate parameter name for parameter

[TAE 1810] Length of string insufficient for parameter
(TAE 1811] TAE error.

[TAE 2102] No parameter returned for parameter

ERROR MESSAGES FROM THE IP LIBRARY:
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[IP -2] Error receiving parameter
[IP -3] Globals not updated.
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IP Library Calls
IP.DYNM ( / done, iret )
IP_EXIT ( / iret )
IP_IDNT ( / progrm, iret )
IP_INIT ( / respnd, iret )
IP_LOG ( pname, / logprm, iret )
IP_MFIL ( / mapfil, iret )
IP_STR ( pname, / parm, iret )
I1P_ULOC ( pname, parm, / iret )
I1P_ULOG ( pname, logvar, / iret )

IP_USTR ( pname, parm, / iret )
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11.1 IP_DYNM - ENTER DYNAMIC TUTOR

This subroutine takes the user into a dynamic tutor, allowing new
values to be entered for the current program. If the global
variable SRESPOND is set to NO or if the user enters EXIT,

DONE will be set.
IP._DYNM ( DONE, IRET )

Output parameters:

DONE LOGICAL Program exit flag
IRET INTEGER Return code
0 = normal return
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11.2 IP_EXIT - EXIT FROM TAE

This subroutine performs the functions needed to exit from the
TAE. Global variables which have been changed in the program
are actually updated at this time. This

subroutine must be
called at the end of every program.

IP_EXIT ( IRET )

Output parameters:

IRET INTEGER Return code

0 = normal return
-3 = globals not updated
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11.3 IP_IDNT - PROGRAM IDENTIFICATION

This subroutine saves the name of the current program for the

non-TAE dynamic tutor.

IP_IDNT ( PROGRM, IRET )

Output parameters:

PROGRM CHAR* Program name
IRET INTEGER Return code
0 = normal return
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11.4 IP_INIT - INITIALIZE TAE

This subroutine initializes the TAE. It reads the TAE block
which contains both local and global variables and initializes
a second variable block to be used for a dynamic tutor.

The variable RESPND returns the logical value of the global
variable $RESPOND. Whenever the value of RESPND is FALSE, the
program should not expect input from the user. If the user is
executing the program in batch mode, the respond flag will also
be set to false. GEMPAK programs currently do not use the value
of RESPND. Instead, it is obtained each time it is required.

The value is returned here to maintain compatibility with earlier
versions.

If an error is encountered in initializing the TAE block, non-TAE
(NT) code will be used.

IP_INIT ( RESPND, IRET )
Output parameters:
RESPND LOGICAL Respond flag

IRET INTEGER Return code
0O = normal return
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11.5 IP_LOG - RECEIVE LOGICAL VARIABLE

This subroutine receives the value of a logical variable. A
YES or NO entered in the TAE is converted to TRUE or FALSE.
If the first letter of the input is not Y, the value is set
to FALSE.

IP_LOG ( PNAME, LOGPRM, IRET )

Input parameters:

PNAME CHAR* Name of wvariable
Output parameters:
LOGPRM (NPARM) LOGICAL Parameter values
IRET INTEGER Return code
0 = normal return
-2 = parameter not received
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11.6 IP_MFIL - GET MAP FILE NAME

This subroutine extracts the current map file name from $MAPFIL.

IP MFIL ( MAPFIL, IRET )

Output parameters:

MAPFIL CHAR* Map file name
IRET INTEGER Return code
O = normal return
-2 = parameter not received
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11.7 IP_STR - RECEIVE STRING VARIABLE

This subroutine receives a string variable from the TAE.

IP_STR ( PNAME, PARM, IRET )

Input parameters:

PNAME CHAR* Name of variable
Qutput parameters:
PARM CHAR* String
IRET INTEGER Return code
0 = normal return
-2 = parameter not
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11.8 IP_ULOC - UPDATE LOCAL TAE VARIABLE

This subroutine saves a string variable
used for dynamic tutors.
a program.

in the local variable block
It can be used to update variables within

IP_ULOC ( PNAME, PARM, IRET )

Input parameters:
PNAME CHAR*
PARM CHAR*

Variable name
Variable value

Output parameters:
IRET INTEGER Return code

0 = normal return
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11.9 IP_ULOG - UPDATE GLOBAL LOGICAL VARIABLE

This subroutine updates a TAE global logical variable.
IP_ULOG ( PNAME, LOGVAR, IRET )

Input parameters:

PNAME CHAR* Parameter name
LOGVAR LOGICAL Parameter value
Qutput parameters:
IRET INTEGER Return code
0 = normal return
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11.10 IP_USTR - UPDATE GLOBAL STRING VARIABLE

This subroutine updates a TAE global string variable. The
subroutine attempts to update a corresponding global variable.
No error will be returned if there is no such global. Since all
GEMPAK parameters now have a corresponding global value, each
program should update all its variables.

IP_USTR ( PNAME, PARM, IRET )

Input parameters:

PNAME CHAR* Parameter name
PARM CHAR* Parameter value
Output parameters:
IRET INTEGER Return code
O = normal return
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CHAPTER 12

LOCATION (LC) LIBRARY

Decode subarea

Process a subarea from AREA
Check country name

Find location of point

Find station location
Define GAREA

Check lat/lon

Define AREA

Set lat/lon bounds

Define new AREA
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Location (LC) Library Summary

The GEMPAK location library provides subroutines for defining data
subset and graphics areas in GEMPAK.

Areas containing subareas may now be defined using the subroutines
LC_SARE and LC_UARE. Subareas must be separated by slashes (/).
Each subarea is additive (+) or subtractive (-), depending on the
first character following the slash, with + being the default.
Additive subareas add stations to the list of valid stations;
subtractive subareas eliminate stations which were previously valid.

Subareas may be specified in the following ways:

1. latl;lonl;1at2;1lo0on2
This defines a latitude/longitude range where
(latl, lonl) is the lower left corner and
(lat2, lon2) is the upper right corner.

or

#clat;clon;dlat;dlon
This defines a latitude/longitude range where
(clat-dlat, clon-dlon) is the lower left corner
(clat+dlat, clon+dlon) is the upper right corner.

2. GEOG
This is an abbreviation for a geographic area
defined in the GEMPAK geographic table which
includes abbreviations for states, provinces and
countries, as well as other names. If #GEOG is
entered, the user’s geographic table, GEOG.TBL,
will be searched. A * or - after the name may
be used to reduce/expand the area.

3. STN
This defines an area centered on a station found
in the GEMPAK station table, which contains US
and Canadian surface stations. A * or - after
the name may be used to reduce/expand the area.

4. DSET
This includes all the stations in the current dataset.

5. @ST
This area includes those stations located in the state,
province or country defined by ST. Only some countries
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are recognized (US,CN,MX,CI,EW}AU); other countries
may be specified using method 6.

6. @CN:C

This area includes those stations located in the
country defined by CN.

7. @STN1;STN2;...;STNn
This area includes the stations listed, where STNn
may be a station identifier or a station number.

8. SHDR:iloval:ihival
This area defines a range of valid values for the
station header, SHDR. For example, SELV:0:2000

specifies stations whose elevations are less than
2000 meters.

Graphics areas must be specified using methods 1 - 3.

Subroutines to set and check bounds, LC_SBND and LC_INBN, are included
to maintain compatibility with earlier versions of GEMPAK.

ERROR MESSAGES:

[LC -1] ... is an invalid area name.

[LC -2] The geographic file cannot be opened.
[LC -3] The station file cannot be opened.
[LC -4] Area name ... is not in the table.
[LC -5] ... is an invalid graphics area.
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